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197* 
534 
437 


419* 
246* 
423° 
1878 
256 
439 


78 
535* 


378" 


43* 


Hauck Mfg. Co., Proportioning oil burner.. 
Heat treatment, Forgings and their (L. M. 


Feedwater (F. & T. E. 
Tire. for burning BAS, s net Ces i d la ceni 
Unit, Venturafin, American Blower Corp. 
Heating work in the hoiler shop .......... 
Heidel, E. H., Firebox renewal (M. B. A.) 
Herfurth, L. 'p.. Forgings and their heat 
treatment, (L. M. O. A.) oo... eee eee eee 
High spots ..........4 34, 77. 121. 161. 205, 
248, 301, 338, 379, 426, 514, 

Hanan, Pp. Ó Wheel defects and failures... 
Hollis, A. D., Shop lifting devices—factor 
of safety sesto Van iesie e Ae eei ere CR RHET E SE we iets 
Hollup Corp.. Bronze Welding rod 
Horger, O. 


J.. Locomotive slipping tests 

85*, 1058, 132*, 
Horsepower 

Capacity at high speed ............. 
Locomotive, and train weight ..... E 
Hungerford, Edward, Master showman.... 
Hurley, W. A., Fuel conservation from view- 
point of superintendent (F. & T. E. A) 
Hydro Transmission Corp., Hydraulic torque 
(rir Me 


lllinois Central 
Handling car materials at East St. Louis 
Repairs, Car, progressive system of 


106§, 

Index. 1938. Yosri ore aae e ete Res 19$, 
Injector, Sellers self-acting, Performance of 
err rp MOMS 


Injuries (see Accidents) 
Inspection, Car (see Car, Freight, inspection) 
Inspector, Car, The, hy Fred Peronto...... 
Inspection, Bureau of Locomotive (see In- 
terstate Commerce Commission) 
Inspection, Locomotive (sce Locomotive in- 
spection) 
Insulation 
Material tests at Purdue ............. 
Sound, Armstrong Cork Co. 
Insurance, Unemployment, payments ....... 
Interchange rules (see Rules. Interchange) 
International Railway Gen. Foremen's Assn. 
(see Locomotive Maintenance Officers’ 
Assn.) 
Interstate Commerce Commission 
Bureau of Locomotive Inspection 
Work of, by J. M. Hall (M. B. A.) 


Report. orn ie ole sien He he er TS 
Bureau of Safety 
Mills, S gÉCCCOE eel oy pe 
Report: ree cues evi T ie e Y 
Depreciation, Equipment, orders 
80, 208, 251, 340, 3RI, 519, 
Expenditures. Maintenancc-of-equipment 
Organization changes ............. af 
Patterson, W. J., promoted 
Stoker order 0.00... 6 0. eee eee ed 36+ 
Iron, Cast, The making of, by R. F. Har- 
TINK ovo be eo oad utu uU rs 
Tronworker, Buffalo Forge Co. ............ 
Jacking equipment. (I. C.) ........... 106%, 
Jeffries, Zay. Dr.. membership in Nat'l Acad- 
emy of Sciences ...... 00.2.0 eee e eens 


Jones & Lamson Machine Co. 
Lathe, Ram-type, with power rapid tra- 
har eC UP TNT 
Turret lathe installation at Sayre (L. 
) 


Journals, Driving. Oil lubricated (Sou. Pac.) 


K 


Kaufman, L. J., Mfg. Co.. Hi-duty nut tap- 
per 
Kieninger, W. L.. 
King, B. C., 
struction (M. B. A.) : 
Koppers Co.. Bronze-iron valve packin l3 
Kramer, Leroy, Private car operation (C. D. 
O. A.) "m 
Kylchap exhaust and front end arrangement 
(P.-O.) 


Firehox renewal 
Welding in tender cistern con- 


Labor and material prices (Mech. Div.).... 
Labor-saving vs. Jabor-serving machinery 
Laboratory, The, and service performance.. 
Landis Machine Co. 
Pipe threading and cutting-off machine.. 
Threading machine, Semi-automatic .... 
Lathes (see Machine Tools) 
Leahy, George G., Partnership of coal mines 


and railroads (F. & T. E E os tq Ee d 
Leadership, Art of co. 0... cee eee eee 
LeBlond, R. K., Machine Tool Co., 21-in. and 


24.in. lathes 


$ short, 


1939—GENERAL INDEX (Continued) 


418° 


lus* 


250 


205 
298$ 
399% 


120* 
419* 
467 

5128 
4116* 


Lehigh & New England, 70-ton cement hop- 
Det CAPR. oa ooe Pa raD is C der eire aT ete doe 
Lehigh Valley, Turret lathes at Sayre. 
Liability Act amendments approved ....... 
Livers, H. L., Firebox renewal (M. B. A.).. 
Loading rules (see Rules, Loading) 
Locomotive 
Availability vs. utilization ............ 
Boilers (sec Boilers, Locomotive) 
Construction (Mech. Div.) 
Counterbalancing record (C. B. & Q.).. 


Design 
Factors, by F. P. Roesch (F. & T. 
E. O AOE 


Futu a Ci de EEEE PENA aa 
Diesel-electric 

Coal man's view of (F. & T. E. AD 

Operation, by H. II. Urbach (Mech. 


Divi): aerer ecn pucr e eode ANO. 
Performance (S. A. L.) ........ 523. 
600-hp.. Typical service records of 

(Mech. Div.) eae ee eR 


Exhibit, 15-ton locomotive, at Chicago.. 
Flues (see Flues) 
Inspection, Bureau of Locomotive, Ie 


POPE FM 
Maintenance, i S E . M. O. 
AU) enia E t ace d ae Shiva ONU Gig eas 
Oil-electric, ern and use of 
(Mech. Div.) ..... "UP 
Operation 
And maintenance. by Lee Robinson 
CRT EAN aeree eret 
Long runs,  Enginehouse problems 
caused hy (L. M. O. AL)... eee 
Orders, 1938 2.0... ccc eee eee eee 16*, 
Piston rods (see Rods. Piston) 


Reciprocating steam (Mech. Div.) 
Repairs (sec Repairs, Locomotive) 
Steam, in France, by André Chapelon 
Supply, Present. ....... 0.0... e eee eee 
Tenders (see Tenders) 
Tests 
A. A. R. passenger. ...... 175*, I88$. 
4-8-0 ( Paris-Orleans-Midi) . .. 
Utilization 
Availability ae, 
Report (F. & T. E. oN) oe eee eee 
Vibration (see Vibration) 
Locomotive Maintenance Officers 
Addresses 
Baldwin, L. W. esenee eee ee eee 
Ellis: D. S. ........... 
Lyford, F. E. ............ 
Coordination committee 
Election of officers 
Papers 
Apprentice training on the Canadian 
National, by A. H. Williams ..... 
Enginehouse problems caused by long 
runs, by F. J. Fahey ............. 
Forgings and their heat treatment, by 
L. B. Herfurth .............uuuu. 
Machinery and tools for locomotive re- 
pairs, by R. P. Dollard 
Scheduling locomotives 
repairs, by F. B. 
Program ......... 
Locomotives 
2.10-4 (A. T. S. 
4-6-4 (Can. Pac.) 
4-8-4 
ALOTC&O SS ED eli ashi fe ner 
A. T. & S. To, (Rebuilt) 
LaS I. D S xa reris 
Union Pacific EDERE qas e ete Gods 
6-6-4-6 (American Railroads) 


Assn. 


for classified 
Downey 


Diesel-electric (see also Trains, High 
Speed) 
Rack-rail (M. & P.) ........ 
S. A. L. "Silver Meteor" 
Diesel-hydraulic, 70-ton, General Machy. 
COTD. .iexrz.&wetcetges rea rx 
Long locomotive runs (see Locomotive opera- 
tion) ^ 


Longo, F. A., Firebox renewal (M. B. A) 
Loss and damage as influenced by car con- 
dition, by C. II. Dietrich 
Lubrication 
Car and locomotive (Mech. 
Oil, Free, Value of .............0000- 
Lubricators, Driving-box spring pad (S. P.) 
Lucas Machine Tool Co., Horizontal boring 
machine: S.2cs1g2 dou ped pee vow eee Ea ide 
Lyford, F. FE.. Qualities of a good supervisor 
(GL. M. O. A) 


Div.)...... 


Machine tool 
Developments, 
Show. 1939 
Situation 

Machine Tools 
Boring. drilling and milling machines 

Facing head, Continuous, for, Giddings 
& Lewis Machine Tool Co. 


non-illustrated article or note; $ communication. 


Machine. Tools— ( Continued) 
Doring, drilling and milling machines— 


RAILWAY MECHANICAL ENGINEER—1939 


(Continued) 
Revolving table-type, Giddings & Lewis 
Machine Tool Co. ................ 

ring machine, Horizontal, Lucas Ma- 

chine Tool Co. ...............essss 
Chuck, Magnetic, Brown & Sharpe .... 
Drill, Flue sheet, Multiple- spindle, Niles | 

Tool Works .......c.c00e eene 
Grinders 

6-in., Norton Co. ..........Luuuuuuu 

Car-wheel, American Car & Fdy. Gus: 

Contour, for thread-turning tools, Gor- 


ham Tool Co. .................. 
Face and knife, Hanchett Mfg. Co.. 
Face. with centralized control, Bridge- 

port Safety Emery Wheel Co. ae 
Surface, Mattison Machine Works ... 


Lathes 

21-in. and 24-in., R. K. LeBlond Ma- 
chine Tool Co. .................. 
Hydraulic automatic; Gisholt Machine 
Fh E ENE A E ee Tera eee 
Ram-type. with Power rapid traverse, 
Jones & Lamson Machine (o...... 
Toolmaker's, Monarch Machine Tool 
Ls arr eres Brosse TE e e yt id a 

Turret 
3L. Gisholt Machine Co. ......... 
Cut-Master, Bullard Co. .......... 
ron brass work, Warner & Swasey 
TIENE" 


Installations at Sayre (L. V.) . 
Spindle speed selector, Gisholt Mae 

chine Co. ......... 
Milling and shaving machine, 
dated Machine Tool Corp. 


Shaper, Vertical, with hydraulic ram 
drive, Rockford Machine Tool Co..... 

Shaper Toolroom, 16-in., Gould & Eber- 
ardt aean e 


Machine tools, Fewer. and 
Machinery, Labor-serving vs. Labor-saving.. 
Machinery for locomotive repairs (L. M. O. 


Maintenance, Equipment, Exchange ideas on, 


hy T. Birch. «i. cv ce hice ec 
Maintenance, Car (see Car, Freight, main- 
tenance) 
Maintenance, Locomotive (see locomotive 
maintenance) 


Manitou & Pikes Peak, Rack-rail Diesel-elec- 
tric locomotive 
Marsh. Jas. P., Pulsation dampener for gages 
Martin, J. C. & Co., Sturdevant system of re- 
claiming, washing and filing locomotive 
boilers 


Master Boiler Makers’ Assn. (see Boiler 
Makers’ Assn.) 
Material handling equipment 
At Battle Creek (G. T. WD .......... 
At East St. Louis (I. C.) ............. 
At Markham (T. C. ....... . 1068. 
Krane Kar with magnets, Silent Hoist 
Winch & Crane Co. ................ 
Lifting devices—factor of safety, hy A. 
Di Hollis: «e er een 
Motor-cycle delivery car (lll. Central; 
Truck, Car material (Ill. Central) ...... 
Material prices (Mech. Div.) ............. 
Mattison Machine Works, Surface grinding 
McFadden, G. F., Wheel Work at Roanoke, 
ONO W.) E eny cca vieeeins es 
MeManamy, Frank, I. C. C. retirement.... 
SEC anne instruments at Roanoke (N. & 
Mechanics, Good, Need of .............0. 
Metal spray process 1.2.0.0... 0... e cece 
Meyer, B. H.. retires from I. C. C......... 
Micrometer instruments at Roanoke (N. X 
Dx. E Si ae gle E EE E 


Miller, Bench, for cutting piston rings..... 
Miller. H. G., Carbon- and alloy-steel pis on 
TOS. Joins sass As eed d EEEN entre RS 
Miling machines (see machine Tools) 
Mills. S. N., Director Bureau of Safety.. 
Mines and railroads, Partnership of, by G. 


G. Leahy (F. & T. E. A) ............. 
Minneapolis, St. Paul & S. Ste. Maric 
Swan sander pipe end ................ 
Woeel-shop observations, by H. F. Rip- 
ken. eye eae ele a ee pus E 
Missouri Pacific 
Air brake devices ...........s esses. 
Forgin s and their heat treatment, by L. 
Herfurth (L. M. O. A)......... 
Ww Mel. shop at Sedalia ................ 
Mitchell, F. K., How M. B. A. 
serve industry oth aia la nately eae uh rete rid goede SUY 
Monarch Machine Tool Co., Toolmakers 
lathe- «i vL. CES EEE ba ee Bot 
Morris J. P.. Diesellocomotive operation 
CA. & S. E. a ois sve aba bets bes 
Motive- pone” supply. Present ....... suus 
Movin Cn A look inside the boiler 


(F. 
Murray. D. 5. Mfg. Co., Power-driven forge 
hammers 
Murray. L. J., Firebox renewal (M. B. 


A.) 


* Illustrated article; $ editorial; 


Museum of Science and Industry, 15-tun 
locomotive exhibit ...... 0.6... 00. c eee eee 1657 
N 
New York Air Brake Co., Test rick....... 113° 
New York Central 
Mercury, Second ..............000085 5201 
Slipping tests, Locomotive 
86*, 1058, 132*, 186 
Trains, All-coach cysur eerie kes ni 340} 
New York Railroad Club (see Clubs and As- 
sociations) 
New York World's Fair exhibit ......213*. 231§ 
New York, New Haven & Hartford 
Comet overhauled, by P. H. Hatch..... 43" 
Diesel locomotive performance ....... 527 
Fuel conservation from viewpoint of 
superintendent, by W. A. Hurley (F. 
& TS A.) ase ha ane ted epar 469 
Slipping tests, Locomotive 
85*, 1058, 132°, 186 
Truck, Arch-bar, Rebuilt aalan $52* 
Wheel. eee and failures, by P. 
Hog , 193 
Niles Tool aW orks Flue- sheet drill, Multiple- 
apindle 4: e oserl rure RS ep tie ered 201° 
Nordberg Mfg. Co., Car-floor finishing. ma- 
EHME aer tiered ed pest ws ere esrb Shane mr E Tei 555* 
Norfolk & Western 
Gages, Precision, by J. H. Hahn ...... 197* 
Wheel work at Roanoke .............. 65* 
Northern Pacific 
Enginehouse at Laurel .......00. 0000, 382t 
Welding in tender cistern construction, 
by B. C. King (M. B. 2 ......... 442 
Northwest Carmen's Assoc. (see Clubs and 
Associations) 
Norton Co., 6-in. grinder ..............ss. 422° 
Novak, A. W., Welding in tender cistern 
construction (M. B. A.) ...... cee eee eee 441 
Nystrom, K. F. 
Deflection under load ...........20005 sisi 
Economics of lightweight freight cars.. 62$ 
Truck design, Passenger-car .......... 387 
O 
Oakite Products, Ine., Steam guns for clean- 
Mns work: euo nore eee Ea Sheba wales 415 


Obsolescence: Present equipment needs .... 19$ 
Oil burner (see Burner, Oil) 
Oil lübrication (see Lubrication) 
Operation, C `ar (see Car, Freight. operation) 
EUH E Locomotive (see Locomotive opera- 
ion) 


Oster Mfg. Co., Portable pipe machine. 417" 
Oxweld Railroad Service Co., Soldering iron, 
Open-flame type oo... cc cee eee eee eee 419" 
P 
Packing, Bronze-iron, for locomotive valves, 
Koppers Co. oo. cee eee eee eee 2904 
Pageant, Railroads on "Parade 1111... 222" 
Painting equipment 
At Danville, (C. & E. FE) ........... 364* 
Sanding and rubbing machine, Sterling 
Speel Bine oora ieai iaaa eee 159" 
Painting, Report on (C. D. O. AL)... eee. 461 
Paris-Lyons & Mediterranean Ry. (see 
France) 
Paris-Orleans-Midi (scc France) 
Patent problem assot os paadi eee 


Patterson, W. J.. promoted to I. € 
Peabody, R. T., Shrinking locomotive parts.. 332* 


Pedestal liner, Sound-insulated, Armstrong 
Crk Cs leor es 60* 
Pelley, J. J. 371 
Pennsylvania. 
Locomotive, World's Fair ............. 311* 
Tests, Passenger locomotive, A. A. R. 
175", 188$ 
Trains, All-coach .............00 0000 3401 
Performance, Locomotive (see Operation, 
Locomotive) 
Peronto, Fred. The car inspector ......... 410 
Pipe bending machine (see lending machine) 
Pipe beveling tool, Landis Machine Co. 120* 
Pipe machine, Portable, Oster Mfg. Co. . 417° 
Piping, Air-brake, Copper tubing for. Chase 
Brass & Copper Co. sarono asas sas 112° 
Power plants, Stationary (F. & T. AD.. 479 
Powers, J. Welding in tender cistern con- 
CON "ae MAN eres e. 442 
Prices, Labor and material (Mech. zs 268 
Priest, H. M., Designing for high- tensile 
steels s Ls ewe iare ena ce n TEE SINT 
Progressive spot system used in building U. 
P. Sitor box cars uiraa iae peka E 410 
Purdue University 
Buller tests EET cee Sat 
Insulating material tests ....0.......-. 103% 
Questions and. answers 
Air brake 
70, 111, 160, 195, 246, 328, 370, 557 
Roiler, Locomotive, bz 6G. M. Davies 
38, 74, 119, 154, 203, 235, 337, 377, 406. 531 
+ short, non-illustrated article or note: 


R 


Racks (see Shop Kinks) 
Rail damage: 
R5‘, 


Railroads on Parade 
Railway Truck Corp., 


locomotive slipping tests 
1054. 


132", 


Friction bolster spring 


Fletcher 


x dos 


Reed, R.. Retirement board appointment. .81, 
Rehabilitation expenditures, R. V. 
Repairs, Air brake, Devices for expediting 
(Mo. «Paez «4 al ier eher 

Repairs, Car 

Comet overhaul (N. Y. N. 

Freight 

F. E. C. at St. Augustine 


Billing for (C. D. O, 
Progressive system of (I. 
Repairs, Locomotive 


D MEN 
€.) 


A. T. & S. FL 4-8-4 locomotives rebuilt 
Diesel-electric: Comet overhaul. (N. Y. 
NEL Io) ere hc sete ares 
Scheduling for classitied. by F. B. Dow- 
mney (CL. M. Q; A) cee heen nee ane 
Repairs, Roller-bearing, at Omaha (U. P... 
Research in steel technology, Transfer of.. 
Research plans, A. A. Roo... 2. ee eee ees 
Reservoirs, Air, Inspection, and 
cleaning of (M. B. No... eee ee 
Resistance, Train, Davis formula for cal- 
Cülatifig- Geol Domes E eIERFeSUE EIU ey 
Retirement Board, Railroad 
Activities... llus 
Appointments ........ 


Reverse geara (see Gear, Reverse) 
Richard. The patent problem 


Ricar es wei & Potomac, 4-8-4 
type locomotive "Cm 
Ripken, H. Wheel shop observations 
Rockford ME Tool Co., Vertical shaper, 
with hydraulic ram drive ..........- ess 
Rods, Piston 
And Wrist-pin failures, by W. W 
Edgar 22.52. ieee th EV ecl vr 
Carbon- and alloy-steel, by H. G. Miller 
and L. E. Grant ........... esee 
Roesch, F. P., Locomotive design factors 
ORS RAT E T Seen ever RET ee actos 
Roy, E. H.. Experience with Diesel-electric 
locomotives (S. A. LO cece cence ee 523 
Rules of Interchange 
Arbitration Committee report (Mech. 
DEA) maesta eei eaten slg ws aa we donee 
Billing for car repairs (C. D. O. A... 
Car owners’ defects... 


Labor and material prices (Mech. Div.) 


Report on (C. D. O. A.) 
Rules, Loading (Mech. Div.) 
Running board, Safety- steel, 

Products Co. sirri eee eee eens 


Safety 
Awards, 1938 
Awards, Harrima 
Bureau of, report 
Factor of, in shop-lifting 

^. D. Hollis 
Speeds, Higher and 
. Loui 


devices, by 


San Francisco, Rack for compress- 


Sterling 


i springs ...lse eese nere 
Sander pipe end, Wilson Engr. Corp....... 
Sandin and rubbing machine, 
Speed-Bloc .... leere 


Sash, Double-glazed. O. M. Edwards Co.. 


Savings, Weight, Freight car (C. R. L& 
Bi) vet shad diate ln oe ene ea eder bia Fe ra e x 
Saw, Rand, Die-cutting, Continental 

chines, Inc. 2.6... cece eee eee erence 


Scheduling systems (see Repairs) 
Schickendanz, S. A, 
tern construction 


(M. B. À) .. 


Schneider hydraulic torque converter d 
Stationary air compressors.. 


Schramm, Inc., 


Welding in tender cis- 


Scrapping cars at Silvis (C. R. T. & P.).... 
Scully-Jones & Co., Drill chuck /.......... 
Seaboard Air Line 
Locomotives, Diesel-electric 
EXBIDIÉ since e TRA Ron o d 
Experience, by E. II. Roy ....... 523, 
“Silver Meteor" ......0 02. eee eee eee 


Sellers self-acting injector, Performance of a 


Shapers (see Machine Tools) 
Shear, All-steel, 
cinnati Shaper Co. 
Shock recorder used in buffer tests 
Shop, Boiler, Heating work in the . 
Shop equipment needs 

Shop kinks 
Boring bar for truing 
Frigidaire compressors 
Crane harness sling 

Device for 
Air brake repairs (Mo. Pac.) 


main 


Holding universal valves (C. 


PA PA ee Boies UEN 
Testing inshot-valve spring 
AB brake valve 
Machine for hending pipe cold 


{ communication. 


with power back gage. 


(Union 
rack (West. 


Cin- 


bearings 
Pac.) 
Pac.) 


Xs 
in’ Type 


248t 
KE 
79 


400* 
EL 


159* 


60° 


6 


Shop kinks— (Continued) 
Miller, Bench, for cutting piston rings.. 
Puller, Roller-bearing, n removing 
cones: (U. P.) i2: RES 
Rack for compressing springs (St. L.- 
DEEP 
Repair stand, Air-conditioning compres- 
sor, and boring bar (U. P.) x 
Skid, Brake-beam (U. P.) 
Shop operation, facilities and tools (C. D. 
4A.) eases’ rd 


Shop, Wheel 
G. T. W. at Battle Creek oo... . 0... eee 
Missouri Pacific at Sedalia 


Norfolk & Western at Roanoke . 
Observations by H. F. Ripken . 


Operation eser yee Peete Pee TES 
Shops, Car 
C. & E. L, at Danville .......... 1241, 
N. Y. N. H. & H. truck rebuilding shop 
at Readville ............ 00-00. 00 es 
Shoulty, F. A., Draft-gear maintenance and 
claim prevention ............0.-.0002005 
Shrinking locomotive parts, by R. T. Pea- 
Silent Hoist Winch & Crane Co., Krane 
Kar with magnets .................-065 
Skids (see Shop Kinks) 
Slipping tests, locomotive, by T. V. Ruck 
walter and O. J. Horger.. 85°, 1058, 132 
Smith, F. H., Wheel tread contours........ 


Smoke prevention, Some aspects of 
Snubber, Freight-car, Barber, Standard Car 


Trück Cór atus sen teg eat res sale ee 
Soldering iron, Open-flame type, Oxweld 
Railroad Service Co. 1.2.02... 0... e cea 


Southern Pacific 
Babhitting crown brasses, by H. C. Ven- 
fert dSsinsceehb?sUxn seh re y UI UR RD 
Collision at Tortuga, Calif. ........... 
Firebox renewal (M. B. A.) 
Oil-lubricated driving journals 3 
Sturdevant system of reclaiming. Wash- 
ing and filing locomotive boilers.... 
Southern Ry., England (see England) 
Spark eliminator, Anderson (C. M. St. P. 


NC PI esca eee Ce KER FX PANE RAT UT ies 
Specifications 
For materials (Mech. Div.) ........... 
Revised, for passenger equipment ( Mech. 
Diva)! enay na ne eu ge Coe e tope 
Speed 


Diesel-propelled train, German State Rys. 
Formula for determining, at which driv- 
ing wheels lift off rail due to vihra- 
tions 
Freight-train ..... 
Higher, and safety 
Railroad Magazine survey 
Spray, Metal, process .....--.....0+..005- 
rto PAP practice on the Mo. Pac. (I. 
Springs 
Bolster, Friction, Ry. Truck Corp.. 
Equalizer, Insulating pad for, Arm- 
strong Cork Co. ...... ee eee ee eee 
Standard Brake Shoe & Foundry Co., Duo- 
cast locomotive grates ..............000- 
Standard Car Truck Co., Barber freight-car 
D jthielq e RR MM 
Stanier, William A.. Lightweight passenger 
cars in Great Britain .......-........005 
Statistics, Streamlining pe & T. EF. A)... 
Staybolts, Monel metal, ames Clayton. 
Steel technology. Pind in, transferred. 


Steels, High-tensile, Designing for, by II. 
M. Priest... ce vest ette Deeds 
Stoker case ..........Lueueue. 36t, 208 
Stokers (F. & T. EF. A) we. cece ee ee eee 
Strachauer, Fred W., Boiler patch (competi- 
tion article) co... cee cece eee eens 
Streamlining 
Economies from ................ sss. 
Internal, of locomotives .. 
Sturdevant system of reclaiming, “washing 


and filling locomotive boilers (S. P.).... 


Sturtevant Co., Vitalized air-conditioning 
SVSEOM i ere sce ee sce uia leurs eee Cee ok 
Supervisors 
Art of leadership ............ 00000008 
Locomotive boiler department, hy R. V 
Wright (M. B. A.) ................ 
Tool, Fewer, and machine tools ...... 
Qualities of, by F. E. Lyford (L. M. 
OF o EHE 
Training, by L. W. Baldwin 
Training of ...............-.. 
Swan, J. B., Sander pipe end ............. 


Symington- -Gould Corp., Double-truss freight- 
car truck 


Tantaloy, Fansteel Metallurgical Corp. .. 
Tapping machine, Nut, L. F. Kaufman Mfg. 
COP obvenit sit EN s eee nra rene ELS 
Tenders, Locomotive: Welding and alloy steel 
in cistern construction (M. B. A29....... 
Test rack, New York Air Brake Co....... 


* [llustrated article; $ editorial; 


* T-Z Railway 


Tests 
Truck, Freight-car .........207, 3 
Train, passenger ............ suse. 
Buffers, old and new, Purdue U. 
Insulating materials at Purdue 
Locomotive (see Locomotive tests) 
L. M. S., 676-ton train ......... sese 
Piston. rod, Carbon. and alloy steel, by 
H. G. Miller and L. E. Grant...... 
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walter and ©. J. Horger 
RS, 15g, 132%, 
Texas & Pacific, Firebox renewal (M. B. A.) 
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Pipe and cutting-off machine, 
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Landis Ma- 
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All«oach- 226.2 ae bad dees ea 


Mercury, Second . 
Pennsylvania all- coach. 
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Arch-bar, Rebuilt (N. Y. N. H. & H.) 

Double-truss, Symington-Geuld Corp.. 

Tests, AL AL R. 0... 2074, 302f, 
Passenger 

Decelostat installation (C. B. & Q.). 

Design, by A. Giesl-Gieslingen. LANI Gi 


With rotor brakes (C. M. sc P 
BPs obec eo as heed Reg oe EA 
Trucks, Lift- ‘platform, Elwell-Parker Electric 


(CIPUE 
Truck springs (see. Springs) 
Tubing for air brake piping, Chase Brass 
& Copper Con ccc cece eee ees 
Equipment Co., Brake-hanger 


wear blocks ......... 0.00 c eee eee ee 396", 
Union Pacific f ; 

Boring bar for truing main bearings 

Frigidaire compressors ........ esse 


Cars, Box, SO-ton 
Chuck, Magnetic, installed at Omaha. 
Drill, Fluc-sheet, Multiple spindle at 
Omaha soe... eee eee 8 
Locomotives, 
Repair stand, Comy ) 
Roller-bearing repairs at Omaha . 
Skid, Brake-beam 
Tests, A. A. R. passenger Dom. 
75*, 
Urbach, H. H., Diesel locomotive operation 
(Mech. Div.) 2... cece cee cee ee oe DRO, 
Utilization, Locomotive (see Locomotive util- 
ization) 


V 


Valve, U-12.B, failure, One cause ef... ... 
Venter, H, C., Babbitting crown brasses.... 
Vial, F. K., Instrumentation contest prize.. 


Vibration, Locomotive, Reduction of, Frank- 
lin Ry. Supply Co. oe. cece eee eee eee 
Vogel, B.. Welding in tender cistern con- 
S eon (M. M WI 
W 

Wages 
WAR aues erect EE REE E EE 
Minimum, on the railroads ........... 


Walt Wyre 
Good Men Are Hard to Find 
Lucky Stiff, The ........... eee 
Old Dog—New Tricks 
Some gadgets work ......-....08 
"There's Always a Way 
Wolf! Wolf! 
Warner & Swasey Co., Turret lathe for bra 
work 
Water cars, Auxiliary 
Water-level — indic: prn 
height of (M. B. 
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158° 
407" 


201° 
503° 
158 

190* 
196* 


1888 
299$ 


446* 


Water treatment on the Alton (M. B. A). 
Wear blocks, Brake-hanger, T-Z Ry. Equip. 


(Os ga ected 513/82 1.9928 Run ee net 


. B. . General Pershing Zephyr.. 
C. M. St. P. & P. coach, 1938 
SN. A. L. Silver Meteor a... 
Train, Locomotive horsepower and 
Welding equipment 
Welder, Electric are, Wilson Welder & 


Metals Ca. prir taeda yesh hse aeg y 
Welding rod, Bronze, Hollup Corp..... 
Welding locomotive frames a.. aaaea 
NS Maryland, Firebox renewal (M. B. 
NEV Sy 6s Winn agit Bu ae iho Rind uds Ie b 9 33, Spital A ten a td 
Western Pacific, Crane harness sling rack. 
Western Railway Club (see Clubs and 
Associationa) 
Wheel Association, Chilled Car, work com- 
MERE) oo eer aee nen 6. ERE 
Whee! work, Accurate, of increasing im- 
portance ere tei r cece eee cece e eevee 


Wheels, Car 
Defects and failures, by P. T. Hogan.. 
Detecting a. worn-through chill 
Handling 
At Battle Creek 
At Roanoke (N. 
At Sedalia (Mo. 
Tread contours, by F. H. Smith. 
Report on (Mech. Div.) 
Whiting Co, Two screw drop-pit 
“Who's Who in Railroading” 
Wiles, G. EJ, Diesel 
CH AUOD) OA a oceans Bs e eet ph aceon td 
Williams, A. H., Apprentice training on the 
Canadian National (L. M. O. A.) 
Williams, C. G. 
Carbide-tip tools in a car shop 
Carbides in a railroad. shop 
Williams, F. H., Failures of locomotive and 
COP DAT, voulu aer eR ir 
Williams, J. H., & Co. Torque Measurrench 
Wilson. Engineering Corp. 


locomotive operation 


Air compressor cooling system with 
grid-type radiators 

Sander pipe end ..........00-. eee eee 

Wilson Welder & Metals Co., Electric are 


Welders is Seb EEE EAT EEN 
Woods, Edwin S., & Co., Roller side bearing 
Wonlward, oe L., How members can help 

ET BS AS 26v C ge enr pit deut 
UR Fair exhibit (sec Exhibit) 
Wrench, Torque measure, J. H. Williams 
Co. 


Wright, 
B. A.) 
PERSONAL MENTION 
Ahibetty €. AX. Sure V voee AE ea eae t 
Allstrand, Harry P. 


Arrington, F. M. ............ 
Atkinson, James W. 
Atwell, L. E. ....... 
Auton, E: Re eden be 
Bailey, 
Bartle, J. L. 
Becker, Joseph H. 
Becker, J. P. 
Bennett, Guy 
Bernecker, U. 
Bingham, A. 
Blackburn, Joseph B. 
Blair, C. P. 

Bloom, C. E. ii 
Blum, Harry J. . 
Boucher, Joseph H, 
Bradley, L. F. 
Brenner, K. L. . 
Briers, P. T. ... 
Britt, Thomas ... 
Brogdon, J. I. . 
Browne, W. J. 
Buck, E. R. 

Byron, A. WwW. 


Cameron, Duncan 


Carleton, R. V. ... 
Carpenter, K. H. 
Carroll, oseph B 
Carson, B. R. ...... 
Castro, A, S. de 
Caswell, C Des 


Cato, J. L. ... 
Christy, G. C. 

Clark, Orlin H. .. 
Clegg, William H. 
Coleman, R. H. . 
Cover, Hr T. .....Ls 
Cross, Raymond 


Danneberg, P. Jo... eee eee ed 305, 
Detrick, R. E 
Donovan, 
Doyle, T. 3 
Dunham, W. alter E 


Eddy, H. D. 
Eitel, C. H. 
Eliot, O. T. 


non-illustrated article or note; $ communication. 
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The Evolution of 


The Locomotive in France’ 


Ws the December issue of the Railway Mechanical En- 
gineer, a review of Mr. Chapelon’s book was begun, but 
the important section on Thermal and Thermodynamic 
Studies of the Steam Locomotive was reserved for more 
detailed consideration. The study covered by this sec- 
tion is not purely academic theory. Much of it originated 
in a desire to increase the power of existing locomotives ; 
and as a result of this study and of the experiments made 
for its support, definite and important improvements 
were made. 

Work began some fifteen years ago when many novel 
types of turbine and high-pressure locomotives were 
being built and discussed. The French railways required 
an increase in locomotive power, but felt that before 
starting out along these new paths the possibilities of the 
more conventional designs should be thoroughly ex- 
plored. 

As a result of extensive study, the Paris-Orleans Rail- 
way decided in 1924 to rebuild along improved lines one 
of their Pacific type locomotives. The engine chosen 
was a four-cylinder compound superheated Pacific type 
locomotive of the class built from 1910 to 1914. On the 
basis of theoretical study and experimental work it was 
believed that increased power could be obtained in three 
ways: 

p Hnrove ment in the exhaust and front end so as to obtain 
greater boiler power while reducing the amount of back pressure 
required to produce draít. This reduction of back pressure 
would increase the engine power available. 

2—Increase in the cross-sectional area of the steam passages 
between boiler and exhaust. This would reduce wire drawing 
and its attendant losses and by reducing back pressure would 
increase efficiency and facilitate high-speed running. 

3—Increase in the steam temperature to reduce cylinder con- 
densation with its attendant losses. 


Practical Application to P.-O. Locomotives 


The preliminary studies and experiments gave grounds 
for believing that by taking advantage of all possibilities 
in these three directions, the locomotives then develop- 
ing about 2,000 hp. could be rebuilt to deliver approxi- 
mately 3,000 i.bhp. Mr. Chapelon shows that the re- 
sults met all predictions. Before considering the theo- 
retical studies a brief account of the practical develop- 
ments is given. 


Exhaust and Front End 


The system used is the "Kylchap," developed by Mr. 
Chapelon on the basis of the distribator introduced by 
the Finnish engineer, Mr. Kylala. Two stacks are used, 
each having àn independent draft rigging and nozzle. 
The blast nozzle is circular with Goodfellow bars. The 
nozzle discharges the steam into the wide circular bell- 
mouth of the distributor. This distributor at a short 


* Part II of a review of La Locomotive a Vapeur by André Chapelon, 
assistant chief engineer of design of equipment, Paris-Orleans-Midi Rail. 
way, published by J. B. Bailliere et Fils, 19, Rue Hautefeuille, Paris, 6e, 
France. Price, 125 francs. 

f Railway engineer, Edgewater Steel Co., Pittsburgh, Pa. 


Railway Mechanical Engineer 
JANUARY, 1939 


By Lawford H. Fry | 


distance above the nozzle splits into four passages which 
taper so as to reduce the area slightly. The steam and 
gases are discharged from the distributor in four jets 
directly into the wide circular mouth of a petticoat pipe 
which ends a few inches below the lower rim of the wide 
bell-mouth of the stack extension. 

The test results quoted for this draft arrangement show 
it to be highly efficient. Whether the Kylchap arrange- 
ment is compared with the earlier French drafting or 
with modern American practice, great improvement is 
shown. With 8 Ib. per sq. in. of back pressure the Kyl- 
chap draft in the remodeled Orleans locomotive produces 
a smokebox draft about 18 in. of water. In the older 
Orleans locomotives and in American practice this same 
back pressure, 8 Ib. per sq. in., would give a draft of only 
about 8.5 in. of water. To produce the draft necessary 
to give full boiler power without the Kylchap exhaust, 
it would be necessary to carry the back pressure 8 or 10 
Ib. per sq. in. higher. With a 22-in. by 28-in. cylinder 
locomotive at diameter speed, a reduction of 10 Ib. per 
sq. in. in back pressure means an increase of 360 hp. in 
the indicated cylinder horsepower. 


Steam Passages 


Mr. Chapelon points out that in earlier studies of loco- 
motive thermodynamics insufficient attention had been 
given to providing sufficient cross-sectional area for the 
steam passages in the cylinders. Tradition prevailed and 
the ratio of port area to piston area remained for many 
years about 1 to 10. Similar proportions are not un- 
common in American practice. Definite improvement 
was made by the Northern Railway of France in 1907 
when steam passages were increased 25 per cent to per- 
mit high speeds with low driving-wheel diameters. With 
this precedent the Paris-Orleans decided to go still fur- 
ther, practically doubling the steam passages and thus 
dividing by four the loss of pressure due to wire drawing. 
At the same time the volume of the steam chests was in- 
creased. This helped to equalize the pressure in the 
steam chest throughout the stroke. 


Superheat 


The steam temperature was increased to 750 deg. F. 
and by increasing the steam passages through the super- 
heater, the pressure drop between throttle and high- 
pressure cylinders was greatly reduced. 

With the changes indicated, the Paris-Orleans in 1934 
rebuilt a 4-6-2 Pacific type, replacing the trailer with an 
additional pair of drivers, thus producing a 4-8-0 engine 
which, as has been indicated, with an increase of only 
11 tons in weight enabled the indicated horsepower to 
be increased from 2,200 to 3,700. 


With these figures to show the theoretical studies have 
been used to definite practical purpose. the Section on 
Thermal and Thermodynamic Studies of the Steam Lo- 
comotive is reviewed. 


Corelation of Two Streams of Fluid Flow 


The first chapter deals with Fluids in Movement and 
examines the fundamental relationships connecting 
boiler, engine and exhaust with the tractive force, speed 
and horsepower developed. 

The operation of the steam locomotive depends on 
two streams of fluid flow which originate separately and 
join at the exit of the exhaust nozzle. In one channel the 
fuel and atmospheric air combine in the firchox to form 
gases of combustion which flow through the tubes to 
the smokebox and stack. In this channel heat is devel- 
oped and transferred as far as possible to the steam in 
the other channel, in which the water is evaporated, the 
steam superheated, and then part of the transferred heat 
is transformed into mechanical work in the cylinders. 
Finally part of the heat energy remaining in the steam 
is utilized in the exhaust to maintain the flow of gases. 
The expansion of the steam in the exhaust induces the 
flow of gases on which combustion and hence the pro- 
duction of the steam depends. This linked flow be- 
ginning and ending in the exhaust nozzle is, as Mr. 
Chapelon points out, self-supporting. The steam ex- 
hausted produces sufficient draft to maintain the com- 
bustion required to evaporate the steam required to pro- 
duce the draft. ` The cycle involves the complicated inter- 
play of a number of actions and reactions, physical. 
chemical, and mechanical. The chapter under consider- 
ation attempts an analysis of the details of the cycle. 


The Flow of Gas and Air 


Eight so-called Laws are set up, but these are better 
described as approximations and not as laws. As, how- 
ever, the approximate relations are compared with those 
derived experimentally, the method is instructive. Start- 
ing with the exhaust nozzle, the back pressure is shown 
to be very nearly proportional to the square of the rate 
of flow of steam; the smokebox draft is nearly propor- 
tional to the back pressure, but does not increase quite 
so rapidly as the latter when the rate of evaporation is 
increased; the loss of pressure in the steam between 
boiler and steam chests is approximately proportional to 
the square of the rate of flow of steam and inversely to 
the square of the cross-sectional area of the passages. 

These three relations are dealt with satisfactorily, 
but in the next, Law IV, more difficulty is encountered. 
The relation involved is that which leads to balance be- 
tween the steam exhausted and the steam produced. The 
links in this relationship are: the amount of steam ex- 
hausted determines the smokebox draft ; the draft and the 
resistance of the boiler determine the rate at which air 
is taken in; and the rate of air supply determines the 
rate of combustion and steam production. The relation- 
ship is correctly stated, and Mr. Chapelon concludes that 
as boiler output increases, there is a decrease in the 
amount of air taken in per pound of coal burned, and at 
the same time a slight decrease in the resistance of the 
boiler to the flow of gas. 

This last conclusion is arrived at from theoretical con- 
siderations with very little experimental data in support. 
Direct information could have been obtained by plotting 
weight of gases moved against smokebox draft. Bv do- 
ing this the reviewer has found that the resistance offered 
by the boiler to the flow of air and smokebox gases re- 
mains constant until, at very high rates of firing, the fire 
begins to lift on the grate. In the Pennsylvania Mla 
locomotive the boiler resistance is constant up to a 
boiler output of about 50.000 lb. of steam per hour. 
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Until that rate of evaporation is reached, the weight of 
gases moved is directly proportional to the square root 
of the smokebox draft, and it is found that very nearly 
one-half of the draft is required to move the gases 
through the tube bundle, the remaining half overcoming 
the resistance in the smokebox and through the grate. 

Mr. Chapelon's analvsis of these phases of boiler 
operation lacks completeness because he is not able to 
offer any definite information as to the weight of gas 
moved in relation to the weight of steam exhausted. This 
ratio of weight of gas to weight of steam is the only 
proper criterion of the effectiveness of the exhaust. In 
this country methods have been developed for using 
locomotive smokebox gas analysis to compute the weight 
of coal actually burned and the weight of gas moved. 
Mr. Chapelon notices this method, but expresses doubt 
as to its reliability. It is unfortunate that he did not 
explore its possibilities when making the elaborate tests 
of the Orleans engines on the road and on the test plant. 
He would then be in a better position to decide as to the 
merits of the method. As it is, while rejecting the 
method in principle, he «quotes on several occasions 
Altoona test plant results which were computed by it. 

After this digression, we note that the analysis of the 
flow of gas and air is closed by plotting boiler efficiency 
and evaporation with rate of coal fired as abscissa. Mr. 
Chapelon credits this form of plot to the present reviewer. 
This method of plotting has the advantages that it leads 
to a straight line relation between efficiency and rate of 
firing and that from this it follows that the evaporation 
tends to a maximum value at an efficiency just half that 
indicated bv the straight line if extended back to zero 
rate of firing. 


The Steam Flow 


This concludes the examination of the combustion side 
of the flow and attention is turned to the travel of the 
steam from boiler through the cylinders to exhaust. The 
interrelations of steam pressures and steam tempera- 
tures, pressure drop to cylinders, cut-off, and back press- 
ure are studied by an algebraic analysis which cannot be 
summarized here. It deserves careful study, as it em- 
phasizes the individual importance of the various factors 
which control the development of power in the cylinders. 

Mr. Chapelon calls particular attention to the advan- 
tage of providing steam passages of ample cross section 
so as to reduce pressure drop and back pressure to a 
minimum. Figures are given to show how piston leakage 
and cylinder-wall effect reduce the amount of power that 
can be developed. The loss from this source decreases 
as cut-off is shortened and speed is increased, while 
steam-pressure losses ahead of and back of the pistons 
increase with speed and rate of steam flow. The net 
result is that as the speed is increased, with cut-off 
constant, the cylinder tractive force drops, but not so 
rapidly as would be the case if the cylinder losses were 
not reduced by the increase in speed. 

Plots of experimental results from the Paris-Orleans 
locomotives show that for each cut-off the cylinder effort 
drops with increasing speed following a straight-line rela- 
tionship. The slope of the lines for the short cut-offs is 
much less than the slope for the longer cut-offs. Also 
for the same cut-off the modern locomotives with ample 
steam passages show a much less rapid drop in cylinder 
effort as speed increases ; in fact with the shorter cut-offs. 
the line is very nearly horizontal, indicating that until 
the limit of the boiler capacity is reached, cylinder trac- 
tive force does not drop as speed increases. This is 
shown to be most important in its influence on the 
amount of steam required per indicated horsepower- 
hour. In the locomotives with steam passages of con- 
ventional cross-section the curve for steam per indicated 
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horsepower-hour plotted on indicated horsepower as 
abscissa drops at first, showing an increase in efficiency, 
but as the horsepower increases the greater flow of 
steam builds up back pressure in the restricted passages 
and the curve turns up, showing a rapid drop in ef- 
ficiency. This means a rapid increase in steam con- 
sumption and consequently a comparatively low ceiling 
for the horsepower that can be developed. With en- 
larged steam passages the curve for steam per horse- 
power-hour is flattened out at the higher horsepowers, 
and a greater horsepower output is possible. 


The Boiler and Fuels 


The boiler comes next for study. After some notes on 
types of fuel including tabulation of the petrographic con- 
stituents of coal a glance is thrown in the direction of 
' the firing shovel, the firebox door, as well as the Hulson 
grate and the Standard stoker. The pulverized coal 
burners experimented with on the German State Rail- 
ways are pictured, together with two oil burners. Then, 
coming to the practical use of coal fuel, Mr. Chapelon 
contributes a valuable and interesting chapter. He points 
out that the value of a coal as a locomotive fuel is 
closely connected with its coking power. The coking 
power of the coal is of importance not only in keeping 
the fine coal from being carried off the grate, but in 
insuring that the fire forms a porous permeable bed. 
This is essential if the boiler is to be driven to high ca- 
pacity. To determine the value of a coal as locomotive 
fuel, it is not sufficient to determine its heating value, 
the melting point of the ash, and to make proximate and 
ultimate analyses. It is of the highest importance to 
know how the coal will behave in the firebox. 

To emphasize this point, figures are given for loco- 


motive tests with two apparently similar coals. The 
roximate analyses were: 
: A B 
Upper heating value, B.t.u. per 1b.............. 15,480 15,120 
4 


21to22 17 to 19 
2.1 2.0 


. per sq. ft. grate per hr., in. of water... 3.5 5.0 
165 Ib. per sq. ft. grate per hr., in. of water... 12.2 14.7 


These figures are taken from an elaborate series of 
tests with four Pacific type locomotives run by the same 
fireman. In all cases 60 per cent of coal and 40 per cent 
of briquettes were fired, the briquettes being the same 
for both series of tests. The only difference between the 
two coals was that A had been in stock for a longer time 
and the consequent oxidization had reduced its coking 
power. In the firebox the fresh freely coking coal B 
formed a permeable fire-bed through which the air 
flowed uniformly giving efficient combustion. This ac- 
counts for the higher draft with coal B. Although the 
higher draft produced a slightly higher spark loss, the 
better combustion in the fire-bed gave a higher net boiler 
efficiency with coal B. Mr. Chapelon concludes that 
for locomotive use the coking power of a coal is at 
least as important as, if not more important than, its 
heating value. Methods of studying the coking power 
of coals are noted. 


Combustion 


In closing the chapter on combustion, Mr. Chapelon 
gives figures for the air required and the heating value 
of a wide variety of fuels solid, liquid, and gaseous. From 
these it appears that whatever fuel is used, the heat re- 
leased per pound of air required will be very nearly con- 
stant. Translated into American units, Mr. Chapelon’s 
figures show that for each pound of air burned, 1,270 
B.t.u. will be produced. The reviewer’s notebook carries 
an entry several years old giving 1,360 B.t.u. per pound 
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of air. For mnemonic convenience a figure of 1,300 B.t.u. 
per pound of air can be taken. The constancy of this 
figure explains why the boiler barrel and front end are 
only slightly affected by the kind of fuel to be burned. 

A short chapter deals with the theory of the exhaust. 
Plotting with smokebox drafts as abscissae it is shown 
that the curve representing the amount of steam pro- 
duced by the draft is concave downwards, while the 
curve representing the amount of steam required to pro- 
duce the draft is concave upwards. Evidently the draft 
value at which the two curves cross is that correspond- 
ing to the maximum capacity of the boiler. Mr. Chapelon 
points out that an inefficient front end can be forced to 
high draft and high boiler capacity, but at the expense 
of building up a high back pressure, which reduces the 
power of the engine. Comparison of various locomotives 
shows that for an equivalent evaporation of 60,000 Ib. 
per hour, the smokebox draft required is 12.6 in. for 
locomotive No. 4700 and 13.0 in. for locomotive No. 
4500. 'To produce these practically identical drafts No. 
4700 with Kylchap exhaust operated with a back press- 
ure of 5.5 ]b. per sq. in., while No. 4500 with the old 
trefoil nozzle required 15.0 Ib. per sq. in. At a speed of 
68 miles an hour this represents a net difference of 365 
hp. That is to say, if locomotive No. 4700 developing 
2,000 hp. at the drawbar had its Kylchap exhaust re- 
placed by the old trefoil, the drawbar horsepower would 
be reduced to 1,635, a reduction of 18 per cent. Put 
the other way round, drawbar horsepower can be in- 
creased 22.5 per cent by changing from the old to an 
improved type of front end. The figures deserve serious 
consideration on this side of the Atlantic. 

The chapter on the Production of Heat then pre- 
sents a sketchy account of the mechanics of combustion 
in the firebox, a theoretical discussion of the heat which 
can be produced per unit of firebox volume, and winds 
up with a series of curves for French and German loco- 
motives burning respectively hand- and stoker-fired coal, 
pulverized coal and oil. The curves plot boiler efficiency 
and evaporation against rate of firing and show that the 
differences between one style of firing and the other are 
hardly greater than the variations between locomotives of 
different types using the same style of firing. 


Heat Transmission and Absorption 


The chapter following discusses Heat Transmission 
in firebox, flues, and superheater. Transmission by radia- 
tion in the firebox is handled mathematically and the 
usual Stephan-Boltzmann law is obtained showing that 
the rate of transmission is proportional to the difference 
between the fourth powers of the absolute temperatures 
of the radiating and receiving surfaces. The value given 
by Mr. Chapelon for the coefficient by which the fourth 
power difference is multiplied to give B.t.u. radiated per 
square foot of surface is about 35 per cent lower than 
the value which the reviewer has used. It is, therefore, 
a matter for regret that Mr. Chapelon offers this value 
without quoting any source and without comparing com- 
puted results with test data. 

In dealing with transmission by convection in the flues, 
the drop of gas temperature along the flue is assumed 
to follow an exponential law, and the constants required 
are derived from a curve of temperature drop attributed 
to the Pennsylvania Railroad. The formula obtained is 
used to study the effect of variations in boiler propor- 
tions. It is pointed out that a change in flue dimensions 
which increases efficiency of heat transfer increases at 
the same time the resistance to the flow of the gases. A 
general equation for drop of pressure because of flue re- 
sistance is given, but no numerical values are given. 

A general study of superheater proportions is made 
and eight different designs are compared. 


To provide information as to the relative heat ab- 
sorption in firebox and flues, Mr. Chapelon uses H. S. 
Vincent’s work at some length, but decides that in. view 
of the difficulty of measuring firebox temperatures and 
in determining the weight of gases of combustion, the 
results quoted must be considered as provisional only. It 
is perfectly true that values reported for firebox tempera- 
tures must be used with reasonable care, but Mr. Chape- 
lon’s position regarding the determination of the weights 
of the gases of combustion does not seem to be so well 
founded and is not entirely consistent. In discussing the 
efficiency of absorption of the boiler heating surfaces, 
the statement is made that this efficiency varies little 
from one locomotive to another and is only slightly af- 
fected by the rate at which the boiler works. This 
statement is supported by curves derived from a num- 
ber of tests made on American locomotive plants. Now 
this efficiency of absorption can be found only when 
the weight of gases of combustion is known, so that 
the accuracy of the values of absorption efficiency given 
by Mr. Chapelon is entirely dependent on the accuracy 
with which the weight of the gases of combustion has 
been determined. 

The same holds for Mr. Chapelon's figure showing 
for the Pennsylvania Mla locomotive the over-all boiler 
efficiency, as well as the efficiencies of heat production 
and heat absorption. The over-all efficiency is measured 
directly and is split into the efficiencies of heat produc- 
tion and absorption, the computation requiring a knowl- 
edge of the weight of the products of combustion. The 
smooth curves in both of the figures referred to in- 
dicate that there is no undue inaccuracy in the deter- 
mination of the weight of the gases of combustion. It 
seems a pity that Mr. Chapelon did not give greater 
attention to the problem of measuring the weight of the 
gases of production. If an effective analysis of boiler 
operation is to be made, knowledge of the weight of air 
supplied is as fundamentally essential as knowledge of 
the weight of coal fired. In many of his discussions of 
the action of the boiler, Mr. Chapelon can give definite 
information only because methods for determination of 
the air supply have been developed in this country. The 
extensive tests made with the Orleans locomotives on the 
road and on the Vitry test plant offered excellent op- 
portunities for confirming or correcting these methods. 
It is to be regretted that this was not done. 

The effect of feedwater heating is analyzed, leading 
to the following conclusions: feedwater heating is more 
effective with high steam pressures than with low; feed- 
water heating leads to a slight decrease in the amount of 
superheat; the saving in heat is greater than the saving 
in water, and the saving in coal is greater than the 
saving in heat. A brief survey of exhaust injectors and 
feedwater heater closes the section devoted to the boiler. 


‘Action of Steam in the Cylinders 


The Section devoted to the Action of Steam in the 
Cylinders is the most important part of the book. It 
starts with first principles, introducing the general study 
of thermo-dynamics by a quotation of some length from 
Sadi Carnot’s "Reflections on the Motive Power of 
Fire,” 1824, and following this by Clausius, 1888. The 
thermodynamic theory of the steam engine is developed 
and is then used to show the possible advantages of high 
boiler pressures and more particularly of low exhaust 
pressures. Theory is not divorced from practical con- 
siderations, as Mr. Chapelon emphasizes the fact that 
real improvement is not necessarily obtained by improv- 
ing the Rankine cycle. It is important to see that the 
improvements are effective in the locomotive as built. 
This is kept well in mind in discussing the effect of high 
pressures and of superheat. 
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Theoretical diagrams are shown for the Rankine cycle 
for pressures of 64, 240, and 850 Ib. per sq. in. absolute 
with saturated steam and with steam at 750 deg. F., re- 
spectively. Expansion is supposed to extend down to 15 
lb. per sq. in. absolute. The thermal efficiencies are: 


Steam Humidity of steam 
pressure Thermal efficiency Gain by after expansion 
Ib. per superheat Codd Sh 
sq. in. Saturated 750° F. per cent aturated Superheated 
64 9.4 12.0 27.7 8.5 0.0 
240 17.3 19.5 12.7 16.0 2.5 
850 23.6 25.6 8.5 24.6 13.4 


At first sight it appears that the gain by superheating 
decreases as the pressure increases. Actually, however, 
this is not the case. The increasing ratio of expansion 
required for the high pressures brings with it a con- 
siderable amount of condensation in the cylinder. The 
action of the cylinder walls, which makes the efficiency 
of the real cycle lower than that of the Rankine, increases 
with the humidity of the steam. Therefore, with the higher 
pressures, high superheat is essential to prevent conden- 
sation during expansion. This whole section of the book 
is valuable in establishing basic theoretical relations which 
must be recognized in any intelligent attempt to improve 
the steam locomotive. It is by following the principles 
thus established that the very highly efficient Orleans 
locomotives have been developed. In view of the fact 
that these locomotives are four-cylinder compounds, Mr. 
Chapelon’s discussion of compounding is of considerable 
interest. The present reviewer made the acquaintance 
of the compound locomotive more than a third of a 
century ago and still thinks that it is worthy of careful 
consideration in American practice. Students of Mr. 
Chapelon will probably agree. 

Mr. Chapelon’s use of the entropy diagrams in analyz- 
ing the action of the steam in locomotive cylinders shows 
clearly the very large losses produced by wiredrawing 
of the steam in entering and leaving the cylinders. It 
was a study of this kind which led to the decision of the 
Paris-Orleans Railway to rebuild their Pacific type loco- 
motives with greatly enlarged steam passages. Mr. 
Chapelon points out that in the early days of the steam 
engine the ratio of 5 to 1 for area of piston to area of 
steam passages was recommended and used by success- 
ful builders of stationary engines, but with the develop- 
ment of the locomotive steam passage areas were re- 
duced, either with the idea of reducing external heat 
losses, or to save weight; the ratio of 10 to 1 for piston 
area to steam passage area was adopted. This ratio 
was followed with almost religious exactitude until the 
Paris-Orleans broke with tradition and opened the way 
to greater efficiency and greater power. Incidentally, it 
is noted that if full advantage is to be taken of passages 
of large area, steam chests of ample volume must be 
provided. A volume at least equal to that of one cylinder 
is recommended for the steam chest. The object of this 
volume is to equalize during each stroke the flow of 
steam through the passages. With too small a steam- 
chest volume, the pressure in the chest will show violent 
fluctuations. 

The opening up of the steam passages played a con- 
siderable part in the improvement made by the Paris- 
Orleans in their Pacific type locomotives. As already 
pointed out, these locomotives were rebuilt with a view 
to obtaining greater power. The front end was modified 
to use a double Kylchap exhaust with two stacks, the 
superheater was modified to give greater superheat with 
less loss of pressure, and the area of the steam pipes 
was increased from one-tenth to one-fifth of the area 
of the piston. As a result the indicated horsepower was 
increased from a value of 2,200 to about 3,700 hp. Of 
this increase about one-half is attributed to the increase 
in the size of the steam passages, while a large part of 
the remainder was due to the greater efficiency of the 
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front end which enabled a lower back pressure to be 
used. In this connection Mr. Chapelon points out that 
improvement in the front end permitting the use of a 
larger blast nozzle cannot be effective unless the exhaust 
steam passages are of ample cross section. To produce 
an effective blast the nozzle must be the most constricted 
area of the exhaust passages. Therefore, the area of 
blast nozzle required for the required steam production 
must be determined and the steam passages then pro- 
portioned to have an area larger than that of the nozzle. 

At this point Mr. Chapelon gives no theoretical guid- 
ance for the design of the blast nozzle. He says that the 
blast has two functions. In the first place, the nozzle 
and distributors must mix the steam with the gases of 
combustion in effective fashion so that the latter are 
drawn through the flues and front end. No equations are 
available; experience must govern. In the second place, 
after gathering the gases, the steam expands with them 
through the stack, driving against atmospheric pressure 
to maintain the draft in the smokebox. This expansion 
and the relation of stack to nozzle diameter are more 
amenable to theory and computation. 

In dealing with the effect of exhaust, back pressure, 
steam temperature, single expansion vs. compounding, 
etc. Mr. Chapelon presents a considerable number of 
comparative diagrams of novel pattern which are very 
effective for the purpose. As abscissae, are plotted 
values of coal, water or calories used per hour, while, 
as ordinates, are plotted values of horsepower-hours per 


Symington-Gould double- 
truss high-speed truck 


pound of coal, per pound of water, or per calorie, ac- 
cording to the comparison that is to be made. The scale 
used is logarithmic so that curves of equal horsepower 
are parallel sloping straight lines. If curves are plotted 
for the data to be compared, direct visual comparison is 
easy either at equal rates of consumption or at equal rates 
of power output. As a result of the logarithmic plotting 
the distance between any two points on the same vertical 
is directly proportional to the percentage difference in 
efficiency. 

Mr. Chapelon’s analysis of the action of the engine 
in transforming heat into work is extensive and covers 
many phases which cannot be dealt with here. The 
original is warmly recommended to those who read 
French. Various types of poppet valve mechanisms are 
glanced at, but to this reviewer the thermodynamic 
studies of steam action and the comparisons with ex- 
perimental data constitute the most interesting and im- 
portant part. Something of the same sort is wanted in 
English, but it is certain that a comparable amount of 
acceptable test data could not be assembled. Even with- 
out this a statement of the basic thermodynamic facts 
would be valuable. It might serve as a reminder that 
a mere increase in dimensions is not always the best 
way to obtain more power. This is emphasized by the 
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rebuilt Paris-Orleans Pacific type locomotive, round 
which so much of Mr. Chapelon’s book is built. These 
engines originally gave an indicated horsepower of 2,200. 
By intelligent redesign they were able to deliver 3,700 
i. hp., with an increase in weight of only 11 tons. 


Modified Freight Truck 
For High-Speed Service 


For more than three years the Symington-Gould Cor- 
poration has been studying the design of a truck for inter- 
mediate freight service which would approximate the 
riding performance of passenger type trucks but with a 
relatively slight increase in weight and cost over that of 
the present integral box freight truck. This study has 
involved a long series of road tests under the company’s 
instrumented test cars, which were used some years ago 
by a sub-committee of the A. A. R. Car Construction 
Committee in its study of the comparative riding qualities 
of various types of non-harmonic bolster spring groups. 
The company is now offering a high-speed truck capable 
of safe operation at speeds up to at least 90 m.p.h. and 
basically a development from and a refinement of the 
double-truss spring-plankless self-aligning integral-box 


truck now in service under or on order for about 50,000 
cars. 


'The column and bolster end construction is of the 


characteristic self-aligning design which permits the tem- 
porary lead of one side frame over the other on entering 
curves and a prompt restoration to normal on leaving, 
without loss of bearing area, and therefore with a reduced 
rate of wear of column faces and bolsters. The bolster 
used is identical with that for the spring-plankless self- 
aligning integral-box truck. The bolster spring group 
may be of the preferred "coil-elliptic" type or any com- 
bination of coils with an efficient snubber. 

To obtain the necessary further improvement in riding 
quality and safety, through prompter equalization of 
wheel loads at speeds in excess of 60 m.p.h., and to pro- 
tect the side frames against direct rail shocks, separate 
boxes are used, each supporting one end of the side frame 
on a parallel spring group consisting of one semi-elliptic 
spring mounted on the box roof and two helical coil 
springs mounted on journal-box side brackets. This group 
has a total travel of 1-54 in., thereby doubling the total 
spring travel between rail and center plate with a seven- 
fold improvement in riding quality over that of the in- 
tegral-box truck with non-harmonic spring groups, as 
determined by the A. A. R. method of test. The semi- 
elliptic springs are completely enclosed within the side- 
frame ends except for inspection holes and the normal 

(Continued on page 15) 
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Locomotive and Car Parts 


"Tus article considers several special types of failures of 
locomotive and car parts, rounding out and supplement- 
ing material presented in previous articles of the series. 


Drilling Steel Parts 


In considering the failure of locomotive parts because 
of poor machining, special attention may well be directed 
to the importance of the proper drilling of steel parts. 
An instance in which an engine frame failed because a 
drill was not cutting clean and tore the surface of the 
walls of the drilled hole, is illustrated in Figs. 1 and 2. 
The rough and badly torn surface from which the fatigue 
cracks started is clearly evident in Fig. 1. The surface 
of the fracture indicates that there were two fatigue 
cracks, both of which started from the drilled surface. It 
is hard to imagine that there could be much flexing of 
the steel in such a large cross section. The frame at the 
break was five inches wide and much deeper, and yet 
there was sufficient flexure in the mid-section, through 
which the bolt hole passed, to start the fatigue cracks. It 
at least indicates how little flexing is required to start a 
crack where conditions are such that the stresses can be 
concentrated on rough and torn surfaces. 

A side view of part of the broken frame, Fig. 2, shows 


Fig. 1—Surface of fracture of broken engine frame; fatigue cracks 
developed from the torn surface of the drilled hole. Fig. 2—Side view 
of broken engine frame shown in Fig. 1. Fig. 3—Fractured surface of 
locomotive axle which failed in service; the cracks started in a rough 
undercutting adjacent to the wheel fit. Fig. 4—Side view of part of the 
broken locomotive axle shown in Fig. 3; note the deep tool marks in 
the section between the journal and the wheel fit. 


the course of the break—almost straight upward from 
the top of the hole in one instance, and diagonally down- 
ward from the side of the hole in the other. A study of 
these two photographs, and particularly of the surface of 
the break in Fig. 1, would seem to indicate that the fa- 
tigue crack at the top started first and was well advanced 
or completed before the one at the bottom started. This 
insance of the failure of a large part, taken in conqunc- 
tion with previous articles in this series, when similar 
breaks were illustrated on much smaller sections, in- 
dicates that no part of a locomotive, subject to reverse 
stresses, is free from possibilities of failure if the ma- 
chined surfaces are rough or scored. 

The economical operation of a locomotive depends upon 
its utilization in service, and unnecessary days spent in 
the roundhouse or shops for repairs detract just so much 
from its value to the company. It is, of course, true that 
one may make a fetish of smooth and polished surfaces, 
and yet such failures as have been described in this series 
of articles indicates conclusively that smooth finishes, 
with proper fillets and rounded corners, are an important 
factor in insuring long and useful life, particularly of 
parts subject to reverse stresses. 


Locomotive Axles 


Failures of locomotive axles were considered in a pre- 
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vious article*, but a recent failure is a bit unusual and 
worthy of consideration. The fractured end of the axle 
in question is shown in Fig. 3. It is quite apparent that 
several fatigue cracks around a considerable part of the 
circumference, finally joined together and caused the fail- 
ure. Apparently, however, the quality of the steel was so 
excellent that the cracks extended over practically 90 per 
cent of the section before the break occurred. A certain 
amount of satisfaction can be derived from the fact that 
the material so stubbornly resisted the stresses and finally 
gave way only when a very small portion remained intact. 
A side view of a section of the broken axle is shown in 
Fig. 4. The part at the left is the journal, and the darker 
part at the right and joining the journal to the wheel fit, 
is a groove or gutter about 14» in. deep. Such a gutter 
W4 in. deep would have caused a failure. This one, at 
least twice as deep, was rather rough cut with two rather 
deep tool marks in it. The fatigue crack at the lower part 
of the fractured edge followed one of the tool marks for 
about 12 in., most of the nuclei of the fatigue cracks oc- 
curring within this section. Since the undercutting was 
done deliberately, there must have been some reason or 
objective for so doing, but certainly it should have been 
smooth finished, without score marks or tool marks. 
Most of us have seen piston rods, undercut in this way 
adjacent to the taper fit, which have lasted the entire life- 
time of the rod, because of being properly finished. In- 
deed, sometimes such an undercutting is so deep that sub- 
sequent turnings of the shank of the rod do not call for 
a new fillet, and yet they have proved satisfactory. 
Manufacturers of parts which fail sometimes insist that 
the failures were caused by too much flexure. You can 
flex a steel part indefinitely, however, just as long as you 
do not allow the stresses to concentrate and exceed a pre- 
determined load. If we make the parts so strong that 
there will be little if any flexure, they will be too heavy 
to be of any use. Reduction in weight of the locomotive 
and its parts to a minimum is extremely important from 
the standpoint of operating efficiency. It is advisable, 
therefore, that the finishing of such parts be given unusual 
consideration, in order to insure the very best possible use 
from the materials and designs of which they are built. 


Improperly Cut Equalizer Bar 


Acetylene cutting has marked advantages. Care must 
be taken, however, to use it only under favorable condi- 
tions. Carelessness on the part of the operator should not 
be tolerated and unusual care should be exercised in 
hurried or rush operations. An instance in which poor 
work was done, which resulted in the fracture of an 
equalizer bar of a baggage car, is illustrated in Figs. 5. 
6 and 7. The bar did not fit properly in place and a por- 
tion of it (a-b, Fig. 5) was cut away with an acetylene 
torch. Fatigue cracks started in the burned and rough 
surface at b; these cracks extended from b to c before 
the rest of the section from c to d finally gave way. The 
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bar was made of steel and the molten metal cooled in 
such a way as to leave a hard brittle surface, readily sus- 
ceptible to the starting and developing of fatigue cracks. 
Figs. 6 and 7 show the fractured surfaces, as well as the 
rough surface from which the fatigue cracks started. 
The cutting of carbon steel, when the carbon content is 


Fig. 5—Side view of part of a broken baggage car equalizer bar; 
material was cut off between A and B by an acetylene torch, ap- 
parently to provide proper clearance. Figs. 6 and 7—Fractured surfaces 
of broken equalizer bar, showing the development of the fatigue 
cracks; also the rough surface left by the cutting torch. Fig. 8—Partial 
view of top of fractured side rod, showing rough surface caused by 
gripping jaws used in lengthening the rod. Figs.9 and 10—Views of 
fractured side rod, part of which is shown in Fig. 8. 


over 15 per cent, is attended with danger and the higher 
the carbon content, the greater the danger. The cutting 
of steel changes the structure of the material and sets up 
strains, making heat treatment necessary. Plain annealing 
is ordinarily used in treating side rods which have been 
cut to shape; but to insure good results, the steel is 
generally preheated to about 1,200 deg. F. before the cut- 
ting, and the cutting is done while the steel is hot. 


Side Rod Failure 


A form of failure of a side rod which is quite common, 
is illustrated in Figs. 8, 9 and 10. Side rods are some- 
times elongated by heating and stretching them in a 
machine which grips the rod near the ends. The gripping 
jaws are likely to make dents in the rod, from which 
fatigue cracks may start. Such a deformation is illus- 
trated in the partial view of a side rod shown in Fig. 8. 
Side and end views of the fracture are shown in Figs. 9 
and 10. Incidentally, if the fracture had not started where 
it did, other bad deformations which are quite apparent 
in Fig. 9 would surely have caused trouble. Obviously 
the surface of the rod should have been refinished after 
the length was adjusted, and the scars and dents removed. 

The rather miscellaneous series of failures which are 
pictured in this article illustrate clearly the necessity of 
greater care in performing the ordinary operations of re- 
pair work in railroad shops; not only this, but they em- 
phasize the necessity for careful and critical inspection of 
all repair work, and particularly of those parts which are 
subjected to alternate stresses. 


Anderson Spark 
Eliminator 


After several years of experimenting on the Chicago, 
Milwaukee, St. Paul & Pacific with various styles of 
Anderson spark eliminators, also known as arresters, the 
open-type, shown in one of the illustrations, has been 
adopted and about 150 of these are now in service in 
both freight and passenger locomotives on the Milwaukee. 

The thirty 4-8-4 heavy combination freight and pas- 
senger locomotives, recently delivered by the Baldwin 
Locomotive Works, also have these spark eliminators 
and the six 4-6-4 streamlined passenger locomotives, 
delivered to the Milwaukee this fall by the American 
Locomotive Company, are equipped with the same device. 

Many difficulties were encountered and eventually 
overcome during the process of development, the main 
problem being to obtain free-steaming locomotives and 
yet not throw sparks from the stacks. With ordinary 
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Fig. 1—One of the earlier styles of Anderson spark eliminator with a 
portion of the front section removed 


bituminous coal this would be a relatively easy matter, 
but in the territories where semi-lignite is burned the 
elimination of sparks is a serious problem. However, 
the Anderson open-type spark eliminator which was 
finally developed and adopted is said to be giving highly 
satisfactory results as evidenced by extensive service 
tests on the Milwaukee and by a joint report of the 
state forestry inspectors of Wisconsin and Minnesota 
after they had made several observation trips in the 
cupola of a caboose immediately behind a locomotive 
equipped with this style of arrester. During these tests, 
wooden planks and chips were thrown into the firebox, 


Fig. 2—Anderson closed-type spark eliminator with front section 
removed 


but it is reported that even with such a severe test no 
sparks came out of the stack. 

Other arresters were developed on the Milwaukee 
besides those illustrated, all of which are fully covered 
by patents, but those immediately preceding the present 
open-type arrester are shown in Figs. 1 and 2. That 
shown in Fig. 1 had both an inner and outer arrester, 
with numerous vanes for eliminating the sparks. This 
style was abandoned after the type shown in Fig. 2 was 
developed due to the expense of manufacture and mainte- 
nance, and having to remove it from the front end 
whenever work was required on the units and flues. As 
can be seen in Fig. 2, this type of spark eliminator had 
a door to facilitate work on the nozzle and arrester. 
This also had to be removed when it became necessary 
to do any work on units and flues. This style was dis- 
continued after the open-type eliminator with a tapered 
inside stack, as shown in Fig. 3, was developed. 

Referring to Fig. 3, the essential part of the open- 
type eliminator is the vertical vanes that are set at a 
specified angle between the top and bottom plates. The 
surfaces of these vanes break up and eliminate the 
sparks. The rear portion of the table plate has 


apertures cut in it by making U-cuts with a torch and 
by bending downward and forward the metal inside 
these cuts. 


The rear edges of these apertures form 


Fig. 3—The Anderson open-type spark eliminator with three of the 
vanes removed to show the exhaust nozzle 


lips which extend below the table plate and act as scoops 
to admit a considerable amount of the smokebox gases 
to the rear half of the arrester. This smokebox gas and 
that portion which passes forward under the table plate 
causes the entire circumference of the spark eliminator 
to be used and due to this condition the sparks are 
mostly extinguished by a straight impact due to their 
momentum rather than by a continuous circular motion 
around the inside of the eliminator. 

Since the outlet to the stack is at the vertical center 
line and the flow from all directions is towards this 
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section, there is but little whirling action in the elim- 
inator itself. This fact is borne out by the service 
secured from the vanes which would tend to be quite 
limited if they were set at such an angle as to give a 
pronounced circular motion to the incoming gases and 
sparks. In the course of time these vanes wear at the 
inner edges due to the gas passage area being consider- 
ably less here than at the outer circumference, but since 
all the vanes are made reversible this wear is not an 
objectionable feature. 

The angle of the vanes and their width determine the 
efficiency of the eliminator. These two items of the 
design were determined by experiment, but are also con- 
trolled to some extent by the size of the smokebox. 
However, the gas area through the vanes should be 
more than 100 per cent of the flue area through the 
front tube sheet. That shown in Fig. 3 is maintained 
at 128 per cent of the flue area for this particular class 
of engine and no sparks are being thrown from the 
stack when bituminous coal is burned. If there were, 
the only change that would be necessary would be to 
change the width of the vanes from 14 in. to some greater 
distance. If the change happened to be from 14 in. to 
16 in. the area through the eliminator would be reduced 
from 128 per cent to 108 per cent of the flue area. 

In territories where a semi-lignite coal is being burned 
the eliminator shown in Fig. 3 is operated with vanes 
18 in. wide, thereby reducing the gas area to 78 per 
cent. This is apparently considerably more than that 
obtained with netting-type front ends. Although they 
may be designed to give 200 per cent of the flue area, 
the frictional resistance that the gases have to over- 
come to get through the netting is high and due to their 
construction, large sections of the netting are not used. 
Moreover, the sections through which the gases pass 
are often half plugged with cinders that have wedged 
themselves into the open spaces. There also have been 
many instances when foaming or priming has made the 
exhaust steam wet and heavy enough to cause the front 
end netting to become plastered over sufficiently to cause 
steam failures. An arrester without netting or per- 
forated sheets eliminates this potential source of trouble. 

The top plate of the Anderson open-type spark elim- 
inator shown in Fig. 3 is divided at the center line so 
that one-half at a time can be taken out through the 
smokebox door or set to one side in the smokebox when 
necessary to work on the units or flues. This work can 
also be done by unbolting and removing a few of the 
vanes when not necessary to remove the top plate to 
allow a free passage to these parts. 

Although a tapered inside stack extension is shown 
in Fig. 3, a straight cast iron inside stack is also used 
and is quite satisfactory when round nozzles are em- 
ployed. This style extends into the eliminator a few 
inches and is supported by an integral collar on its upper 
end which fits into a suitable recess in the stack base. 
It can be easily taken out by removing the main stack 
and pulling the extension up through the stack base. 
The tapered inside stack is bolted in place. A metal 
spacer ring rests between the top of the eliminator and 
the extension flange on the bottom of this style inside 
stack and since this ring is about % in. thicker than the 
telescopic joint at the top, the stack extension drops 
down sufficiently to clear the main stack when the ring 
is removed. In this way, this style of inside stack ex- 
tension can be removed and passed through the smoke- 
box door without removing any part of the eliminator. 

This spark eliminator is being used successfully with 
prong, choke-bore, plain-bore and annular-ported nozzles. 
It has also brought about the general use of increased 

(Continued on page 15) 
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Production Methods Used in Construction of 


Milwaukee Welded Flat Cars 


Ws the construction of 500 all-welded flat cars now in 
progress at the Milwaukee shops of the Chicago, Mil- 
waukee, St. Paul & Pacific, the principle of unit con- 
struction is utilized to fabricate the various parts of the 
cars before the assembly operations are carried out. This 
principle has been utilized in previous car construction 
programs on the Milwaukee. In accordance with the 
practice of that road in building new cars, separate jigs 
are used for the fabrication of such individual parts as 
bolsters, cross-bearers, center-sill sections and end sills. 
After the fabrication of these individual units, they 
move to an assembly line where the various units are 
welded together to make up the final steel assembly. In 
subsequent positions, couplers, draft gears and air-brake 
equipment are applied. The trucks are assembled 
separately. 

The present series of cars, the construction of which is 
described in the article, are 52 ft. 6 in. long over the end 
sills, 53 ft. 3 in. over the striking castings; have a capac- 
ity of 50 tons; and weight approximately 45,600 Ib. 

In the development of this flat car, the principal ob- 
jectives have been to adhere to Association of American 
Railroad standards; conform to loading requirements; 
provide minimum initial and operating costs; and meet, 
as nearly as possible, shippers' requirements for this class 
of equipment. The unusually large deck, 52 ít. 6 in. long 
by 10 ft. 6 in. wide, is especially advantageous to manu- 
facturers who desire to ship tractors, threshers and sim- 
ilar equipment requiring maximum-width cars. 

The car has been designed from a welding standpoint 
throughout, using ordinary low-carbon steel, and stresses 
have been computed with a relatively high factor of 
safety. Standard mill sections, plates and bars with 
standard mill tolerances are employed and these have a 
definite bearing on cost reduction. 

Owing to the' substantial thickness of the plates used 
in the car, it has been necessary to use 14-in. and 94 -in. 
welding rods except in isolated parts where 94g-in. is 
used. The majority of the welding is intermittent with 
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results. 


New 50-ton cars embody unit 
principle of construction and 
are designed to accommodate 
loads which are both heavy and 
bulky 


a ratio of 1:1 except in the region of the bolsters. Here, 
continuous welding is carried out using fillets of 1⁄4 in. 
Both transformer-type and motor-generator-type weld- 
ing machines are being used. 


Fabrication of the Principal Structural Units 


The center sills consist of two built-up sections, each 
comprising a web plate (cut to fish-belly shape), one 
upper chord angle and two lower chord angles. Each 
section is built up on a jig accommodating two, one of 
which is being set up while the other is being welded. 
This gives a high operating factor; i.e., per cent of time 
the arc is in operation; and since the majority of the 
welding is in a downhand position, maximum efficiency 
The completed sections are delivered by an 
overhead crane direct to the center-sill assembly jig. 
Here they are welded to a top cover plate while center- 
sill spreaders are welded on, center-filler and striking 
castings riveted in place and couplers and draft gears 
applied. This jig accommodates two such set-ups to cut 
idle time to a minimum. 

Each side sill consists of a web plate (cut to fish-belly 
shape), one lower chord angle and a top cover plate. 
These are welded together on a jig built to take two such 
assemblies, and the 15 stake pockets are then welded to 
each sill. 

(Continued on page 14) 
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Milwaukee 50-ton flat car just out of the shops 
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Milwaukee Welded Flat Cars 


(1) The trucks are assembled at a location especially equipped for the job. 
(2) The center sills consist of two sections, each built up on a jig which 
accommodates two; one being set up while the other is being welded. (3) 


At this position the chord angles are being formed in a hydraulic press 
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Milwaukee Welded Flat Cars 
(4) The end sills are made up of two channels welded to a cover plate. This 
view shows an A-end sill in the revolving jig. (5) The jig used for fabricating 
body bolsters is also of the revolving type. (6) A group of B-end sills 


which have just been removed from the welding jig, shown in the background 
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Portable flame cutting machine used on tapered sections 


Each end sill is composed of two channels which, in 
turn, are welded to a cover plate. This is accomplished 
in a revolving jig so that all welding is positioned. Grab 
irons, uncoupling castings and hand brakes are riveted 
on by means of a power riveter before the two parts are 
welded to the cover plate. This eliminates hand riveting 
and adds to the general efficiency. Separate jigs for the 
A and the B end sill are provided. - 

The bolster center-filler casting is a built-up, welded 
assembly, in which the center-plate casting is welded in 
place by means of tie-plates which, in turn, are welded to 
the forged bolster spider sides. This is likewise accom- 
plished in a revolving jig. 

The cross-bearers are web plates welded to top and 
bottom cover plates. Each cross-bearer is assembled in 
two units on a specially constructed table. One unit 
consists of a continuous top cover plate, web plate and 
bottom cover plate while the other has the web plate 
and bottom cover plate only. In the final assembly the 
top cover plate passes through slots in the center-sill 


Partial List of Equipment Used on New Milwaukee 
50-Ton Flat Cars l 


Air brakes aia aaa Westinghouse Air Brake Co., Wilmerd- 
ing, Pa. 

Brake-beam safety support ...... Chicago Railway Equipment Co., Chi. 
cago 


Hand brakes .:....-..... eere Superior Hand Brake Co., Chicago 
Bottom-rod support ............. Chicago Railway Equipment Co., Chi- 
cago 
A.A.R. Type E rotary couplers .. Buckeye Steel Castings Co., Columbus, 
io 
Coupler release rigging .......... Standard Railway Equipment Mfg. Co.. 


icago 
Buckeye Steel Castings Co., Columbus, 
io 
Apex Railway Products Co., Chicago 
Cardwell Westinghouse Co., Chicago 
Waugh Equipment Co., New York 
Edgewater Steel Co., Pittsburgh, Pa. 
National Malleable & Steel Castings 
Co., Cleveland, Ohio 
W. H. Miner, Inc., Chicago 
Ilolley Wood Products Corp., Chicago 
Motor Wheel Corp., Lansing, Mich. 
Magnus Metal Corp., Chicago 
Standard Forgings Corp., Chicago 
Edwin S. Woods & Co., Chicago 


American Car & Foundry Co., New 
or! 


Bettendorf Company, Bettendorf, Iowa 
Standard Car Truck Co., Chicago 


Cast-steel coupler yokes 


Defect-card holder 
Dratt-geary outs asi he caress 


Dust guard and closure .......... 
Journal-box lids 
Journal: brasses. 6 chee ad 
Journal wedge ......5e nno 
Side bearing 
Side-bearing wedge 


Truck side frames and bolsters ... 
Barber truck stabilizer .......... 
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web plates and is welded in place. The bottom cover 
plates are welded directly to the center sills and, in 
order to make them continuous, a tie-plate is welded 
to the center sills across the lower chord angles. 

Each bolster consists of two web plates, one top cover 
plate and one bottom cover plate. Between the web plates 
and welded to the bottom cover plate is the H-beam or 
side-bearing brace. A top cover plate is applied in 
the main assembly jig. Two revolving jigs are used. 

Al individual units, having been manufactured, are 
taken to an assembly jig. The completed center sill is 
set up with the bolsters, cross-bearers, cross-ties, end 
sills and side sills and these parts are welded together 
into a single unit. During the welding operation, the side 
sills are held in place by means of eight air cylinders— 
four on each side of the assembly jig. The unit under- 
frame, which is in an upside-down position, is then 
moved to the next jig where the piping and air-brake 
parts are applied. 

After the welds have been peened and brushed, the 
car is placed right-side-up; put on trucks, and shunted 
into the paint booth for the initial priming coat. The 
latter is a quick drying paint with chromate base. From 
the paint booth, the car is moved to the adjacent track 
where car cement, on surfaces having metal and wood 
contact, floor stringers and boards are applied. 

Select common fir is used for floor and stringers, while 
rough lumber 3 in. by 10 in., with milling sufficient only 
to surface and square the boards, is used for the flooring. 
To hold the latter in place there are six 1⁄-in. flat head 
carriage bolts and four No. 4, 515-in. long steel wire nails 
per board. After the floors are applied, the cars are 
moved to the spray booth where they receive two coats 
of quick-drying freight-car paint. The final operation is 
application of the stencils and rigid inspection. 

In addition to the usual forged parts manufactured at 
Milwaukee shops, the following are also locally made: 
spring planks, spring plates, brake beams, wheels, brake 
shoes, thrust plates and brake-lever badge plates. The 
taper section of the web plates on side and center sills is 
shaped by the use of a portable motor-driven oxy-acety- 
lene cutting machine. The chord angles are cold-formed 
in a press. 


Underframes are assembled upside down 
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Modified Freight Truck 
For High-Speed Service 


(Continued from page 5) 


open space within the side-frame compression and tension 
members, but all these openings can be closed when speci- 
fied for more complete protection of the semi-elliptic 
springs. These springs are entered and removed through 
the open ends of the side frames, and gasketed covers 
keep these end openings dust- and water-tight in service. 

The side-frame pedestal jaws and the journal-box 
pedestal ways are contoured as segments of concentric 
circles, carefully gaged to limits of close clearance. The 
journal box is, therefore, capable of the same partially 
rotative movements, between the pedestal jaws as is the 
bolster and within the columns, thereby making the truck 
self-aligning throughout and providing the same design 
essential of full bearing area as is present in the self- 
aligning column and bolster construction. The pedestal 


The ball-joint journal box and parallel spring group 


jaws, pedestal ways, column faces and bolster ends may 
be equipped with hardened liners when specified. 

The partial rotation of the journal boxes in response 
to angular movement of the axles is facilitated by the 
rocker end mounting of the helical springs, the upper and 


lower spring caps being contoured to permit an easy rock- 


ing motion with minimum frictional resistance to angling 
and to assist in restoration of the boxes to normal posi- 
tion. 

The usual internal box clearances are maintained and 
(in the absence of lateral axle shock) these permit a limit- 
ed amount of angling of axle, bearing and wedge without 
box rotation, but under these conditions only one journal- 
bearing side lug and one corner of the wedge can be in 
contact with their respective stops within the journal box. 
Under simultaneous lateral axle movement, the self-align- 
ing journal box immediately rotates so that both journal- 
bearing side lugs or both front corners of the wedge are 
brought into contact with the internal stops, thereby 
avoiding any battering or breakage of the side lugs, any 
non-cylindrical wear of the journal-bearing lining or any 
lift of the bearing to invite waste grabs. The usual flat 
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side pedestal type box is not. designed to angle with the 
axle and such angling as pedestal clearance might permit 
is not sufficient to protect the bearing against damage from 
lateral axle thrust. 

In the truck herein described proper relative alignment 
of the two side frames is maintained by means of a pin- 
connected transverse bottom tie. The side frames may be 
used without change with a two-piece lateral-motion bol- 
ster consisting of a transom bolster supported in the usual 
manner on the preferred spring groups, and a floating 
short bolster resting on suitable contoured and geared 
rockers seated in pockets in the transom bolster. The 
frames can also be furnished for use with clasp brakes 
when specified 

Standard equipment for this truck includes constant- 
contact, resilient and non-harmonic side bearings, as the 
road tests mentioned herein have proved the desirability 
of bearings of this type to prevent synchronous car-body 
roll, truck nosing and undue lateral oscillation The first 
is unavoidable at high speeds with side bearings main- 
taining the usual clearance. With the type recommended 
the car body is constantly stabilized but with sufficient 
resilient yield of the truck bearings to meet all track con- 
ditions without danger of derailment. 


Anderson Locomotive 
Spark Eliminator 


(Continued from page 10) 


nozzle areas and larger stacks. In some instances the 
stack areas are said to have been increased 49 per cent and 
the nozzle area 30 per cent. This increase in nozzle area 
is for the same style of nozzle, but when the annular- 
ported nozzle was substituted, as happened in many 
instances, the increase was greater than 30 per cent. 

Although the application of the Anderson open-type 
spark eliminator has made a considerable improvement 
in locomotive performance, the primary effort back of 
all the experimental work was to reduce the amount 
of money spent in settling fire claims and fire-loss 
damages to both railroad and privately owned property. 
The results obtained in this respect have been highly 
gratifying. It is reported that, on one division alone, 
with 535 miles of main line on which the only coal 
burned is a semi-lignite, the average loss due to fires 
caused by locomotive sparks was approximately $22,000 
per year over about a 10-year period. During the four- 
year period that the present spark eliminator has been 
used through this same territory no money has been 
spent to settle fire claims. 


Tue “Iron Horse” A Heavy DrinKer.—-Approximately 600 
billion gallons of water are required annually to quench the 
thirst of the “Iron Horse” and for other purposes in connection 
with the operation of the railroad systems of this country, 
according to the Association of American Railroads. This quan- 
tity of water, the A. A. R. statement says, would be sufficient 
to meet the needs of the inhabitants of New York City for two 
years, or a city the size of Washington, D. C., for seventeen 
years. In volume and weight, the quantity of water used by the 
railroads each year is greater than all other materials combined. 
In order to provide the kind of water necessary to meet their 
needs, the railroads spend approximately $50,000,000 each year. 
The cost of replacing their 18,000 existing water stations would 
be in excess of $400,000,000. More than one-half of the water 
required is used for steam purposes. By the chemical treatment 
of this water to remove harmful ingredients which cause rust 
and scale to form on the inside of locomotive boilers, the rail- 
roads “have brought about increased safety and efficiency in 
operation as well as a saving of millions of dollars annually.” 
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1938 Equipment 


CANADIAN PACIFIC 


The Canadian Pacific’s 2-10-4 type oil-burning locomotives built by the Montreal Locomotive Works for Rocky Mountain service. Tractive 
force 90,000 Ib. Designed to handle 1,050 tons on a 2.2 per cent grade Š 


A 900-hp. Diesel-electric switcher built by the American Locomotive Company for the Warrior River Terminal 


6,000-hp. Diesel-electric locomotive built for the Seaboard Air Line "Orange Blossom Special" by the Electro Motive Corporation 
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1938 Equipment 


Dining car built by Pullman-Standard Car Manufacturing Company for service on the New York Central “Twentieth Century Limited"— 
Total weight 134,300 Ib. 


Furniture car built for the Southern by the Mt. Vernon Car Manufacturing Company 


ume TEXAS 
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Covered hopper car built for the Continental Carbon Company by the General American Transportation Corporation 
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1938 Equipment 


Light weight deluxe coach built for the New York Central by the Edward G. Budd Manufacturing Co. 


CANADIAN PACIFIC 


CR 
354410 


CAPY 125000 
LOLWT 126100 
uUuwr 42900 
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50-ton twin-hopper car built for the Canadian Pacific by the National Steel Car Corporation 


Six locomotives of this 4-8-2 type 
were built for fast passenger 
service on the Grand Trunk 
Western by the Lima Locomotive 
Works—the weight of the engine 
in working order is 382,700 Ib. 
and the tractive force 52,500 Ib. 
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EDITORIALS 


Subscribers, 
Attention ? 


Another index is now ready for distribution. Sub- 
scribers not on our mailing list for the 1937 index 
are requested to send us their names and addresses 
promptly if they wish to have this detailed record of 
the material published in the twelve issues of the 
Railway Mechanical Engineer for 1938. 


Significant Changes 
In Equipment 


At the turn of the year it has become customary to 
pause for a look backward at the course of events dur- 
ing the year that has just closed in order to correct 
reckonings and, if necessary, reshape a course for the 
future. In such matters as the design of railway 
motive power and rolling stock, trends seldom show 
themselves clearly within the duration of a single year. 
Looking a little further back, however, significant 
changes are clearly apparent which are making all 
equipment—locomotives, passenger cars and freight 
cars—quite different operating instruments from those 
which today make up by far the majority of the units 
in service. 

There are three significant factors in these changes. 
First, is the use of improved materials. This applies 
not alone to the new structural materials which are 
going into the building of passenger and freight cars, 
but to locomotive materials as well. The use of alloy 
boiler steels has become well established, although far 
from a majority of the locomotives in service today 
are fitted with boilers in the construction of which such 
materials were used. Alloy steels for locomotive forg- 
ings have been available for many years. When first 
applied, however, they were somewhat ahead of the real 
need for them and also ahead of the standards of prac- 
tice affecting their handling in the shop. Today, they 
are coming back into successful use. The higher 
speeds to which motive power, both for passenger and 
freight service, is being more and more subjected and 
the demand for reduced maintenance require the im- 
proved physical characteristics of these materials and 
more intelligence is being applied in dealing with them 
in the shop. 

A second factor, in a measure at least, is related 
both as cause and effect, to the first. Cars and loco- 
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pacity to meet increased business. 


motives are no longer being fitted by 2-ft. rule, but 
in all working fits tolerances are being reduced until 
they are becoming more and more of the order estab- 
lished in the automotive industry. Modern American 
locomotives are no longer being worn out before they 
run their first mile, and the combination of refinements 
of design, such as those involved in the use of roller 
bearings and close tolerances, is beginning to play a 
definite part in prolonging the service life of motive 
power particularly and, to some extent, passenger cars 
also. 

Closely related with these two factors is a third—a 
gradual refinement of shop practice. This perhaps, is 
less an accomplished fact than the other two factors, 
and its contribution to improvement in reliability and 
low maintenance cost is largely to be effected in the 
future. The use of alloy steels, for instance, demands 
much more careful handling in the machine shop than 
has long been tolerated in dealing with carbon-steel 
parts. Although the better practice will be essential 
with the alloy materials, it is proving of great value in 
prolonging the life of carbon-steel parts, the failures 
of which have been found to result directly from rough 
treatment. The hammer and chisel era must pass, to 
be replaced by precision tools and a precision psy- 
chology. 


The Present 
Equipment Situation 


As the year 1939 gets under way there are many 
promising signs for much better business than existed 
during the early part of 1938. The downward trend 
of general business which began in the fall of 1937 
continued until May, 1938, and from that time on there 
has been a steady improvement in most of the business 
indices, including railway carloadings and revenues. 

With he prospect for a continued increase in the 
volume of general business activities, at least during 
the first half of 1939, it is significant that the declin- 
ing supply of motive power and freight cars is rapidly 
reaching the point where it provides little reserve ca- 
Furthermore, the 
entire inventory of rolling stock is characterized by high 
obsolescence. 

In the case of locomotives obsolescence has been 
steadily increasing since the beginning of the depres- 
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sion in 1930. Although retirements have kept up well, 
installations of new locomotives have been exceedingly 
low. In the nine years 1930-38, inclusive, only about 
1,900 new locomotives have been added to the inven- 
tory. During the same period, however, the retire- 
ments have been over 15,500. At the end of 1933 
there were 30,500 locomotives—60 per cent of the 
total—which were 19 years of age or over. Five years 
later, at the end of 1938, 30,600 locomotives, or 70 
per cent of the present total, were 19 years of age or 
older. Almost one third of all the locomotives are 29 
years of age or older. Less than 5 per cent of the 
present inventory are under 10 years old. 

The present supply of freight motive power is prob- 
ably incapable of successfully handling a volume of 
traffic as much as 10 per cent higher than that of 1937. 

Much the same situation as to age applies to freight 
cars as has been pointed out with respect to locomotives. 
For the seven years 1932-38, inclusive, there has been 
an average of 80,000 freight cars permanently retired 
from service each year and an average of 22,000 new 
units acquired. "Thus, there has been a steady reduc- 
tion in the total number of cars, but retirements have 
scarcely been enough to keep up with the increasing 
average age of the remainder of the inventory and the 
new acquisitions at the top have been too small to 
change the situation appreciably. 

The present freight-car supply has reached a point 
where it is probably adequate to handle a fall peak 
averaging about 850,000 to 860,000 carloads per week 
during the highest four weeks’ period. This represents 
an increase of less than four per cent above the peak 
attained in the fall of 1937. The realization of the 
narrowing margin of freight-car capacity is indicated 
by the fact that retirements during 1937 and 1938 have 
been considerably below the average for the past eight 
years, amounting to about 69,000 in 1937 and 43,000 
last year. Extensive further retirements must be 
accompanied by replacements of at least as many cars 
as, and with a continuance of the present traffic pros- 
pects many more cars than, the number retired. The 
incentive for further retirements when there is a 
restoration of net railway operating income has been 
increased during the past few years with the gradual 
establishment of the technique of lightweight construc- 
tion using high-tensile steels and fabrication by weld- 
ing. New brakes and developments improving the rid- 
ing qualities of trucks are also factors which are in- 
creasing the obsolescence of the older equipment. 

Stream-styled lightweight passenger trains increased 
during 1938 at an accelerating rate. Thirty-one new 
trains of such equipment operating on expedited sched- 
ules were introduced last year as compared with a total 
of 54 such trains during the preceding four years. 
Lightweight cars are also gradually replacing cars of 
older construction in many other trains. 

The demand for artistically finished and decorated 
passenger-car interiors has been thoroughly established. 
Few new cars are now built which do not reflect the 
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work of the skilled decorator, in many cases on the 
exterior as well as on the interior. New methods of 
lighting, air conditioning, seats designed primarily for 
the comfort of the occupants and de luxe toilet and 
lounge facilities are all features of modern passenger- 
train cars which make the older coaches, many of 
which are thoroughly sound structures, obsolete from 
the service standpoint. Rehabilitation projects are 
restoring some of this older equipment to satisfactory 
units from the standpoint of the patrons. But all in- 
dications point to a steady expansion in the building 
of cars of light weight, which the new structural 
materials make possible. 


Shop Needs Inerease 
With Better Business 


As we look forward to the prospects of railroad oper- 
ation during the coming year, we are faced with the 
fact that the demand upon the car and locomotive 
maintenance facilities will probably increase greatly 
with the anticipated increase in traffic. In spite of the 
fact that there has been a substantial increase in car 
loadings over a period of several months it is true that 
shop operations as yet have not been stepped up to as 
great an extent as may seem to be warranted. We 
have had sufficient experience in this country over a 
period of ten years with necessarily limited railway 
repair operations as a result of business depression to 
know that the economies that are necessary in order to 
assure the solvency of railroad corporations usually 
result in conditions that contribute to higher unit costs 
in the maintenance of equipment. We have long since 
learned that preventive maintenance is the most 
economical in the long run, in that it enables a railroad 
company to keep its motive power and rolling stock 
in a better average condition. Where intelligent pro- 
grams of preventive maintenance can be carried out, 
the unit costs of maintenance—per locomotive- or car- 
mile, for example—are usually lower than is the case 
where repair work must, of necessity, be carried on in 
a more or less hand-to-mouth manner. In locomotive 
repair work particularly, the cost of maintenance is 
to a large extent influenced by the relation of the design 
of motive power to the maintenance problem and to 
the character of the facilities with which power is 
maintained. 

As a result of the curtailment in purchases of both 
motive power and shop equipment during 1938, the 
needs in railroad shop equipment during 1939 are 
probably going to be more severely evident than they 
were in 1937 when the volume of traffic exceeded 
800,000 cars a week. In view of the fact that the in- 
stallations of new shop equipment in any one of the 
last several years, with the possible exception of 1937, 
have not kept pace with the retirement of obsolete 
units, there is every indication, as things stand now, 
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that many roads will find themselves in the position of 
facing rapidly increasing costs of maintenance opera- 
tions as the demand for motive power and rolling stock 
picks up with increasing business. 

An analysis of the records of railroad shop equip- 
ment purchases during 1938 indicate that there was 
probably less general buying done of that type of 
equipment than in any recent year, with the possible 
exception of 1932. This might satisfactorily be ex- 
plained on the basis that there was as little, if not less, 
capital available for the purchase of this type of equip- 
ment in 1938 than there was in 1932. There is, how- 
ever, a significant difference existing in relation to the 
two years. Because of the fact that up to 1929 and 
1930 railway purchases of shop equipment had been 
of substantial volume for several years, it is reasonable 
to assume that the average shop was fairly well 
equipped with machine tools and shop equipment of 
comparatively modern types as of that date. Begin- 
ning with 1932 and continuing up to the present, the 
purchases of such equipment have been well below 
normal and many obsolete units have been retired so 
that it is reasonable to assume that at the end of 1938 
the general condition of railway shop equipment as 
regards suitability for the job at hand is much less 
favorable than it was at the end of 1932. 

Aside from any consideration of the general con- 
dition of railway shop equipment, certain things stand 
out as being of major importance in connection with 
shop facilities at this time: (1) Continued pressing 
demands for reductions in operating expenses increase 
the need for modern repair equipment that will assure 
low cost operations, (2) there is every evidence of a 
growing appreciation on the part of mechanical officers 
and supervisors of the value of modern cost-saving 
shop equipment as a result of the performance of new 
installations over the past two or three years, (3) as 
railway net operating income increases and funds again 
become available for capital improvements those who 
are interested in'shop equipment must compete with 
other departments for a share of the money that will 
be expended and, with better business conditions, the 
speeding up of industrial and building operations, plus 
a practically assured broad-scale program of national 
defense, will undoubtedly make it extremely difficult 
for the railroad industry to secure new units of shop 
equipment at a time when it may need them the most. 

Those who are responsible for maintenance of equip- 
ment operations should not overlook the fact that the 
prospects for future industrial operations indicate the 
necessity of competing with other industries, in the 
matter of price and delivery, for such shop equipment 
as will surely be needed. Now is the time to lay out 
comprehensive programs for the replacement of many 
of the obsolete units still remaining in service and pre- 
pare requests for the most important of these replace- 
ments early enough in the year to assure that installa- 
tions can be made in such time that they may con- 
tribute to lower maintenance costs during the year. 
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New Books 


Locomotive Cyctopepia. Compiled and edited by 
Roy V. Wright and R. C. Augur under the super- 
vision of an Advisory Committee of the Association 
of American Railroads, Mechanical Division. Pub- 
lished by the Simmons-Boardman Publishing Cor- 
poration, 30 Church strect, New York. 1232 pages, 
9 in. by 12 in., over 2600 illustrations. Price, $5 
cloth bound; $7 leather bound. 


'The material in the tenth edition of this work is classi- 
fied in 21 sections, following the same general arrange- 
ment as that employed in the last three preceding 
editions. The first section constitutes the well-known 
Dictionary of Terms and the others deal with steam 
locomotives, their various details of construction and 
special equipment, as well as with electric locomotives, 
Diesel locomotives and industrial locomotives. The 
ninth edition was published in 1930. During the eight 
intervening years tremendous advances have been made 
in locomotive proportions as well as in the various 
working parts and construction details. The entire de- 
velopment of roller-bearing driving boxes following the 
notable installation on the Timken locomotive, which 
was shown in the preceding edition, has taken place 
since that edition was printed. Since then the applica- 
tion of roller bearings has extended to the rods as well. 
Locomotive types on which the four-wheel trailing 
trucks are used have come to predominate during this 
same period. In the internal combustion field emphasis 
has changed from the rail motor car to the locomotive, 
including road locomotives as well as switch engines. 
Because of these and other marked changes which have 
taken place in the last eight years, the material in the 
tenth edition of the Locomotive Cyclopedia is predom- 
inantly new in all sections. A notable change in the 
new edition has been made in the section dealing with 
shops and engine terminals. In recent editions of the 
Locomotive Cyclopedia this section has consisted 
largely of descriptions of facilities used in the repair of 
steam locomotives in back shops and enginehouses. 
In the new edition this section is planned to embrace a 
general picture of the many phases of locomotive main- 
tenance work needed for reference by those responsible 
for the conduct of such work. In the 21 chapters of 
this section has been recorded what has been recognized 
as modern design and practice. There are 11 chapters 
which cover the work of the machine shop in detail. 
Other chapters deal with the forge shop, material han- 
dling, and the engine terminal At the end of the 
shop section has been added a list of references to 
articles and reports on shop layout, operation and prac- 
tice which provides a valuable guide to supplementary 
information on the several subjects. As a whole, im- 
provements have been made in indexing and the sec- 
tions and sub-divisions have been somewhat more 
clearly defined, thus facilitating the convenience of the 
book as a reference volume. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Gas Burners for 
The Railroad Shop 


Natural and artificial gas can be used for nearly every 
shop heating operation. In the blacksmith shop gas 1s 
used in the large furnaces where scrap is worked into 
billets and locomotive parts forged. It is frequently 
used under the boilers in the power house, especially near 
the gas fields where a low industrial rate is obtainable. 
Natural gas is used to kindle the fires in coal-burning 
engines, and has also been used to fire up oil-burning 
locomotives to working pressure. The fuel lends itself 
readily to all common shop operations, such as lead and 
babbitt melting, brass melting, tire heating, preheating 
all sizes of castings for welding, toolroom tempering 
(including high-speed steel), lead or cyanide hardening, 
case hardening, and rivet heating. 

The design of gas burners is usually left to the manu- 
facturers, but there are several burners used in shops and 
enginehouses that are almost impossible to obtain. 
Manufactured burners are expensive and there is no 
reason why most of them should not be shop made, but 
they give poor economy unless properly designed. The 
burners are of the blue flame or Bunsen type, and re- 
quire a definite amount of air, called primary air, for 
mixing with the gas as it enters the burner. The addi- 
tional air required for combustion is called secondary 
air and is the air around the flame. This last term is 
rather loosely used and may be the atmospheric air 
around the flame or atmospheric air that flows by induc- 


tion through ports near the end of the burner. There 
should be an excess of secondary air. 

Adjustable Air Shutter : Venturi Tube 
“Vhreaded Inside Gar4padorthole,Jremrinploce material Brass or C. 


Section"A-B" 
Fig. 1—Atmospheric-pressure gas burner 


Atmospheric burners, that is, burners which operate 
without a compressed-air blast, furnish sufficient heat for 
melting soft metal, rivet heating and the like. These 
burners operate on a combination of the Bunsen-burner 
principle and the injector principle. A tiny jet of gas 
is used to induce a flow of primary air through a venturi 
tube, shown in Fig. 1. Gas at line pressure (1 to 10 Ib. 
per sq. in.) discharges from the spud containing a 
small orifice into the small end of a tapered draw tube 
or venturi tube. The primary air is entrained by this 
flow of gas. In the small end of the Venturi tube a 
vacuum of several inches of water is formed. At the 
large or burner end of the tube the velocity of the mix- 
ture has fallen, but a slight pressure still remains. The 
principle of this device and the principle of Venturi 
tubes in general is based on Bernoulli's theorem (the 
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injector principle) governing the flow of fluids through 
a tube of tapered section. The only function of the 
tapered injection tube is to utilize the energy of the gas 
in building up a slight pressure and to provide for air 
entrainment. The taper of this Venturi tube has an 
important bearing on the amount of air entrained. A 
given throat size in a straight pipe will deliver only 
about one half as much air as a tapered tube. 

The ratio of the volume of primary air entrained to 
the volume of natural gas passed through the orifice is 
called the entrainment ratio; this varies from 9 : 1 to 
12:1. Artificial gas requires about half as much air 
as this. The approximate ratio of burner area to orifice 
area should be 220 : 1 to 300 : 1. The lower ratios are 
for gas of low heat value (800 B.t.u.) and the higher 
ratios are for gas of high value (1,100 B.t.u.). The air 
shutter is a convenient way of regulating the air-gas 
ratio from zero to the maximum for which the burner is 
designed. Only about half the air required for com- 
bustion is entrained as primary air. Fig. 1 shows the 
proportions of an atmospheric injector. The area of 
the throat is one of the most important dimensions. 


Atmospheric Injector Formulas 


If v is the velocity of gas flowing through the orifice. 
m is the mass of gas flowing through the orifice in a 
unit of time, V is the velocity of the mixture flowing 
through the cross section of area A, and M is the mass 
of mixture flowing through the burner in a unit of time, 
then MV /mv = C = a constant. For all burners geo- 
metrically similar but of different size C should have the 
same value. 

The Orifice—The formula for the flow of gas through 
an orifice under small pressure is: 


q = aK v(h/d) 


where q is the quantity of gas passed in a unit of time, 
a is the area of the orifice, K is an orifice constant of 
coefficient of discharge that depends on the form of the 
orifice and the units employed, k is the fall of pressure 
through the orifice (ordinarily the pressure of the gas 
above the atmospheric pressure), and d is the specific 
gravity of the gas referred to air (air equals 1). If the 
rate of flow be expressed in cubic feet per hour, the area 
of the orifice a in square inches, and the fall of pressure 
h in inches of water, then the value of K for a sharp- 
edged orifice is about 1,000. If the orifice has a conical 
shape toward the gas supply, the value of K increases 
to about 1,090 for a 60-deg. cone. 

Other (Arbitrary) Formulas.—Let a be the area of 
the orifice, d the density of the fuel gas, q the volume 
of gas flowing through the orifice in a unit time, m the 
mass of gas flowing through the orifice in a unit time, v 
the velocity of gas flowing through the orifice, A the 
area of any definite cross section of passage through the 
burner, D the density of the mixture of gas and primary 
air, Q the volume of mixture flowing through the burner 
in a unit time, M the mass of mixture flowing through 
the burner in unit time, V the velocity of mixture past 
a cross section of area A, and P, the total port area. 
The constant ratio of momenta is represented bv 

MV/mv = C = a constant. Also 
O/a = Gay say 
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The arbitrarily chosen cross section A is a constant 
for a given burner; hence, V (AC) is also a constant 
and may be represented by K. 

Then: 


Q/q-— K v (d/aD) 
and 


K = (Q/q) V (a Ded) 


For the purpose of predicting a value of A it is most 
convenient to take section A through the ports (or outlet 
of the burner) so that A=P, where P is the total port 
area. Experience has shown that the value of K may be 
assumed to be 0.8 P, where P is the total port area in 
square inches, and the volume delivered is expressed in 
cubic feet per hour. 

The Area of Orifice.—' The orifice area can be ex- 
pressed as 


a = K*(d/D)(q/Q)* 


In making up burners for shop use, mechanics usually 
prefer to follow closely the design of some successful 
burner rather than to calculate a burner from the form- 
ulas. Given the required heat value and the character- 
istics of the gas and the furnace, it is possible for the 
engineers to calculate the most efficient burner, and it 
will work successfully without experiment. A drawing 
of one of the handiest sizes for rivet heating and soft- 
metal heating is shown in Fig. 1. 


Application of Burners to Existing Forges 
and Furnaces 


Atmospheric Burners.—Atmospheric burners can be 
used in rivet furnaces, and where so used they should be 
arranged to fire down on the rivets at an angle of 45 
deg., as shown in Fig. 2. This prevents chimney action 
which is to be avoided in a rivet forge for it draws air 
into the furnace and causes the rivets to scale. The 
products of combustion are vented through the door 
opening. An atmospheric burner with l4g-in. orifice 
and 2 in. in diameter at the large end of the Venturi 
tube will melt 500 Ib. of lead in 15 or 20 min. in a crude 
brick-lined furnace. For lead melting, the burner may 
fire horizontally near the bottom of the furnace and the 
flame may impinge on the pot. A better arrangement 
is to use two burners firing tangentially near the top of 
the pot and to vent the products of combustion near the 
bottom, as shown in Fig. 3. This gives a quicker melt. 
The value of heat insulation is often underestimated by 
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Fig. 2—Application of atmospheric gas burner to a rivet forge 
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. with small burners. 
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Fig. 3—Pot furnace arranged for tangential firing 


practical men, for example, 474 in. of good insulation 
like diatomacious earth will save 10 per cent of the fuel 
in an oven furnace operating at a temperature of 1,500 
deg. F. or higher. 

Blast Burners.—The blast burner differs from those 
just described in that a jet of compressed air is used 
to entrain the gas. The air jet also mingles with the 
gas as primary air. This type of burner operates on 


the same principle as a gas blow torch and is hotter than 
the atmospheric burner; it is used to fire boilers and to 


melt brass. A gas burner for starting fires in a coal- 
As shown in 


burning locomotive is shown in Fig. 4. 
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Fig. 4—Gas burner for starting fires in a coal-burning locomotive 


Fig. 5, the air and gas are brought together in a mixing 
tee, which should be within a few feet of the flame end 
of the burner. A tapered tube is not always used in 
connection with blast burners, but their operation could 
be improved thereby for a jet of air leaves an orifice in 
the form of a cone with-an angle of 15 deg. In shop 
practice it is customary to use full air-line pressure for 
blast burners, but where no compressed air is available 
the makers of gas appliances furnish a blower that sup- 
plies air at about 2 Ib. per sq. in. that gives good results 
When full shop-line pressure is 
used on a burner it may be necessary to throttle it to 
prevent blowing out the fire. It may be desirable to 
place a choke in the air line near the mixing tee so that 
the air valve will not require careful regulation. The 
makers of gas appliances furnish a proportional mixer 
with their blast burners, and part of the primary air is 
drawn from the atmosphere and mixed with the gas 
before it is boosted by the inspirator. These burners 
use only enough compressed air to build up the required 
pressure. When the gas is induced by compressed air, 
the pressure on the gas makes little difference and may 
he from 0 to 10 in. of water without materially affecting 
the operation of the burner. 

The pressure developed in a blast burner is not as 
high as might be supposed; about 2 lb. per sq. in. is 

(Continued on page 27) 
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Walt Wyre 


T sere was a time when proper training of 
apprentices was considered very important by 
railroad officers and apprentices alike. An 
apprentice really made an effort to learn his 
trade and railroads gave him an opportunity 
to do so. Time spent teaching a trade was 
considered an investment for the future that 
would pay dividends in more and better work 
when the apprentice became a mechanic. 

There is a different attitude now, particu- 
larly among apprentices. In too many cases 
an apprenticeship is only taken because it 
means postponing relief or a W.P.A. job at 
least four years. That being the case, appli- 
cation is only wasted effort and study is use- 
less worry, many apprentices figure. 

Railroads for their part being too much 
concerned by problems of the present have 
little time for worrying over what might come 
later. As a result, railroad officers have been 
prone to accept apprentices as a necessary 
nuisance. Foremen worrying over reduced 
allowances can hardly be blamed for getting 
all they can out of apprentices and they recon- 
cile themselves with the thought that he will 
be cut off anyway when he finishes his time. 

That line of reasoning might be logical if 
Ponce de Leon had found the fountain of 
youth, but, as the voice in the news reel says, 
“Time Marches On.” The retirement act is 
doing its part, too. 

Altogether, indications are beginning to 
point to a shortage of well trained mechanics 
in the near future, if such a condition doesn’t 
exist now. 

Someone in Washington has evidently had 


Evans was figuring what to do next when a short, round-faced man, wearing his eyes open and seen how things are going, 
spectacles with heavy lenses came in else legislation aimed at correcting the con- 
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dition would not have been effected. The result is that 
many states have accepted Federal aid for industrial edu- 
cation. Trade schools, training shops, evening classes 
and occupational courses have been established in many 
towns and cities, Plainville being among them. 


Jia Evans, roundhouse foreman for the S. P. & W., 
was in the office, worrying over the work report of the 
5082. Engineer Haynes had reported it riding very 
hard again and Haynes is not one to report something 
just to keep from wasting the space on the form. There 
had been half a dozen or more similar reports and as 
many times work had been done on the engine aimed at 
correcting the condition. 

Spring hangers had been gone over, shoes and wedges 
had been worked on, weight on drivers had been shifted, 
and about everything else affecting the riding qualities 
ee locomotive had been given attention at some time or 
other. 

Evans was figuring what to do next when a short, 
round-faced man wearing spectacles with heavy lenses 
came in. "My name is Tate,” the stranger said. "I'm 
supervisor of industrial education. Are you the fore- 
man?” 

Evans admitted he was and in a not too cordial tone 
asked what he could do for him. 

The professor explained that there was a possibility of 
evening classes being organized that might interest some 
of the men employed in the railroad shops. 

“What kind of classes?" Evans asked. “What do they 
teach ?” 

“Anything the men might want that would make them 
more proficient in their work—blueprint reading, math- 
ematics.” 

“I wish somebody could figure out what's the matter 
with this engine!” Evans cut in with no intention of 
being rude. 

Tate, somewhat disconcerted by the interruption, stood 
awkwardly silent for a moment. Then he tried again. 
“I though perhaps if you would call the men together at 
noon hour or sometime when it wouldn’t interfere with 
the work I could explain about the school and—” 

“O.K.,” Evans said. "I'll have a bulletin put up. 
What day would you like?” 

The meeting was called for 12:30 the next day in the 
machine shop. Evans, absorbed by matters of more im- 
mediate importance, told the clerk to put up a bulletin 
and forgot about it. 

Next day the professor was in the machine shop at 
12:25 practically alone. Two or three men that brought 
lunches were sitting on a bench in the warm corner of 
the shop. They paid no attention to the professor. 

Tate stood around in the shop looking as much out of 
place as a man at a meeting of the Ladies Aid and feel- 
ing more so. He was just about ready to give it up as a 
bad job when the men began to come in almost in a 
bunch, but the foreman wasn't among them. 

The men seated themselves around on work benches, 
driving boxes and anything else convenient. Most of 
them, somewhat peeved at having part of their noon 
hour disturbed wore a disgruntled let's-get-it-over-with 
air. 

Tate nervously polished his glasses and waited for the 
foreman while the men fidgeted impatiently. 

Finally deciding that it was up to him, the professor 
opened the meeting. He explained what was being done 
and told them about the proposed classes. “Now are 
there any questions ?" he asked. 

"If it would give me enough seniority to hold a job 
when I finish my time, I'd take it," Sam Ragan, a ma- 
chinist apprentice, said to no one in particular. 
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“It won't do that," Tate replied. “But it might help 
you to hold a job if you get one." The professor was 
little provoked at the lack of interest. 

Seven men put down their names as prospective stu- 
dents. Of the group, Jack Caldwell was a machinist ap- 
prentice. Ragan and Roy Miller, the other two appren- 
tices, didn't figure it was worth the effort. 

Other men agreed it was a good thing, but for various 
reasons they wouldn't attend. 


Evans, still concerned over the 5082 and a thousand 
and one daily problems, didn't even know any further 
attempt was being made to organize a class. Tate felt 
that the foreman was to say the least not interested and 
didn't approach Evans again. 

If Jack Caldwell had not been interested as he was, 
the class would not have been organized. After trying 
unsuccessfully to get more men in the roundhouse inter- 
ested, he got enough to sign from contract shops in town, 
and the class was started with the minimum number of 
twelve. Practical shop mathematics was the subject they 
elected to take, two nights a week for twelve weeks. 

All of the seven that attended the class from the 
roundhouse were interested, but young Caldwell was 
most interested. Each noon hour he could be seen off in 
a corner alone working out problems from the book or 
applying rules he had learned to problems he found in the 
shop. The other two apprentices kidded Caldwell a lot 
at first, but he ignored them and they soon quit. - 

One day Caldwell got even for the kidding in a prac- 
tical way. A piece of steel shafting four inches in di- 
ameter, thirty feet long was shipped in to have some ma- 
chine work done on it. At noon hour the men con- 
gregated around the shaft guessing at its weight. 

"It'll weigh over a ton," Sam Ragan said confidently. 

“Yeah, and then some!" Roy Miller said. “The 
schoolboy should be able to tell us what it weighs," he 
added pointing to Caldwell. 

"Well, I don't know." 
figuring in his head. 

"Bet you five dollars I can guess closer than you 
can," Ragan said, meaning it as a bluff. 

“Td rather not bet on it," Caldwell demurred. 

"And I'l make it another five!" Miller chipped in, 
bluffing too. 

“All right !’ Caldwell snapped. “Put up your money !" 
He pulled out a ten-dollar bill and handed it to Cox, a 
machinist, standing nearby. “We'll each write our guess 
on a slip of paper and hand it to Cox. Then he can 
get the weight from the storekeeper. The one nearest 
gets the money." 

Miller and Ragan would have backed out of the bet, 
but the others started kidding them. 

“All right, here's mine!” Young Caldwell wrote some 
figures on a piece of paper. 

Ragan wanted to stall a while trying to figure the 
weight, but Machinist Cox wouldn't let him. “You 
started this; now back up your bluff " Cox said. 

Ragan and Miller exchanged glances. Then Miller 
said, "Let me have your pencil." i 

“No framing up," Cox warned them. 

“Oh let them go ahead," Caldwell said. 

Cox opened the three guesses. Ragan estimated the 
piece to weigh 1950 pounds; Miller, 2275; Caldwell had 
down 1270 pounds. 

The crowd rushed to the storeroom. 
1280 pounds," the storekeeper said. 
ten or fifteen pounds off." 

Then Ragan got mad. "You saw the bill!" he accused 
Caldwell. 

"No, I never saw the bill, but I wasn't guessing— 


Caldwell was doing some 


“It is billed at 
"That might be 
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much. I've learned a short method of figuring the 
weight of iron that is pretty close.” 

Cox handed over the two fives and a ten. ‘Wish you 
would tell me how you figured that weight; it might 
come in handy some time.” 

“Well, it’s mighty simple. Thirty-six cubic inches of 
wrought iron weighs almost exactly ten pounds. So all 
you do is get the area of the end section in square inches, 
then multiply that by ten pounds for every yard, or three 
and one-third pounds per foot. 

“In this case it would be 4 x 4 x 7854 for the area of 
the end. Multiply that by ten times ten figures about 
1257. Steel is a little heavier than wrought iron, so I 
added a few pounds to it." 

“Believe I'll start going to school," Cox commented. 


Jy the meantime, Evans, like most other roundhouse 
foremen, was having troubles of his own. He finally 
corrected the rough riding of the 5082. He corrected it 
not by doing one thing, but several. The engine had 
just about shook herself to pieces; driving boxes were in 
bad shape, pins out of round, and the journals needed 
truing. He ran the engine over the drop-pit and went 
over it from pilot beam to draw. 

Other things came up to occupy his mind, though, and 
he paid no attention to the class that was going on. He 
had, in fact, dismissed it entirely from his mind until 
one day he had a request from the superintendent to 
build an. oil tank for a weed burner. The tank was 
to be round, hold 100 gallons, and be 5 ft. long. Evans 
turned the job over to Henry Barton, a boilermaker. 

Barton scratched his head trying to remember the rule 
for figuring it and couldn't. The other boilermakers 
couldn't either. Barton went to the foreman. After 
using up half a pad of clip, Evans told the boilermaker 
to take it to somebody else. 

After trying several mechanics, Barton gave the prob- 
lem to Caldwell. The apprentice figured it in a very few 
minutes. 

"Did you get the tank figured?" Evans asked Barton 
later on. 

“Yeah, had to get an apprentice to figure it. Seems 
like a lot of us could get something out of that school!” 

After the holiday season was over, business fell off as 
usual and the S. P. & W. appropriations were reduced. 
Evans had no alternative but to cut forces. It was a 
bad time for apprentices to come out of their time, but 
it worked out that way. Ragan and Miller finished the 
first part of January and managed to get a few days 
extra work in place of men laying off. Caldwell finished 
in March and there wasn't any one laying off. 

About that time the railroad decided to build some 
much needed treating plants, the largest at Plainville. 
Sanford was to be the next largest with several smaller 
automatic plants along the line. The same contractor 
obtained contracts for both the one at Plainville and the 
one at Sanford. 


Worx started on the one at Plainville the first of 
April. Before work started, the foreman in charge 
came to Plainville to make preparations. "I'm going to 
need half a dozen or so laborers when the work gets 
started and I could use two or three what I call handy 
men. Not necessarily mechanics, but fellows that know 
something about using tools.” 

Evans told the foreman, Darnall by name, about the 
three apprentices that had been cut off. “If you need 
any figuring, Caldwell is pretty good, they say,” Evans 
added. 

Evans sent word to the three men that they might get 
jobs with the contractor and to go see him. 
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All three immediately rushed down to call on Darnall. 

“Well, to tell you men the truth, I haven’t had much 
luck with railroad mechanics,” Darnall said. ‘Railroad 
work is different from most other jobs. I won't need 
you men until Monday,” he added. “Report then and I 
believe I can give you jobs. The pay may not be quite 
as good as you’ve been getting, but,” Darnall smiled, 
CTI try to pay you what you are worth on the job." 

The three men started to leave when the foreman 
stopped them. “I might be able to use one of you the 
rest of the week. I've got a lot of figuring to do, ma- 
terial to order, and so on." Darnall scratched his head. 
"All three of you look like pretty intelligent men. If 
you don't mind, I'll just give you each a little problem 
I was figuring when you came up. Here, sit down." 

The foreman made room for the three to sit at an im- 
provised desk and handed them paper and pencils. “Part 
of the job is a round sump tank twelve feet deep, sixty 
feet in diameter. It will be set in the ground’ four feet 
deep. It will be built of cement sixteen inches thick. 
How many yards of dirt will have to be moved and how 
many yards of concrete will be required for the job? I 
might add how many feet of lumber will be needed for 
building the form, but guess that would be too much." 

Caldwell started figuring. Ragan and Miller fidgeted 
nervously and chewed the ends of their pencils. 

“I don't believe I could figure it right off-handed," 
Ragan said. 

“Me neither," Miller said. “It’s been quite a while 
since I went to school." He cast a sneering glare towards 
Caldwell, who already had figured the cubic yards of dirt 
to be moved. 

"Well, boys, come back Monday," Darnall told them. 
Then to Caldwell, "Looks like you win the job by de- 
fault. I believe you are the man Evans told me about." 

"Thanks," Caldwell said without looking up from his 
figuring.  . 

"Lucky stiff,” Ragan said as the two walked away. 

“Damned hand shaker,” Miller chimed in. 

Darnall said something about going to town a few 
minutes and left young Caldwell alone with his figuring. 

Caldwell finished figuring the job and checked his 
figures carefully to see that he had made no mistake. 
The foreman had not returned, so Caldwell figured the 
amount of lumber required for the form. He didn't 
know how the form was to be braced, he could only 
guess at that. 

That finished and with nothing else to do, he started 
looking over blue-prints of the job. The foreman stayed 
away over an hour and Caldwell had time to look the 
prints over pretty well. He was studying the piping 
when he came to a place where two six-inch pipes joined 
a ten-inch pipe. He was not familiar enough with the 
work to know just what was to be done, but it didn’t 
look right. While he was pondering over it, Darnall 
returned. 

“Well, did you figure it out?” the foreman asked. 

“Yes, sir, and for lack of something better I was 
looking over the prints.” 

“Did you find anything wrong with them?” Darnall 
asked jokingly. 

"Well. I don't know,” Caldwell said hesitatingly. 

“What do you mean don't know?” 

“Right here," Caldwell pointed at the print, “where 
two six-inch pipes join a ten. I didn’t know whether 
the combined volumes should equal the one or not.” 

Darnall looked at the print. "Well, I'll be damned! 
Somebody else might have caught it and they might not. 
It could have caused a lot of trouble." "The foreman 
picked up a pen, dipped it in white ink and started to 
write, “What size should they be?" he asked. 
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“If one of them was an eight-inch pipe and the other 
a six, they would carry as much together as the one ten- 
inch." 

“This one should be an eight. 
almost twice as much as the other." 
corrections on the print. 


It's supposed to carry 
Darnall made the 


M iier and Ragan went to work Monday morning. 
They were assigned jobs that might be classed as helpers’ 
work with a corresponding rate of pay. It galled them 
terribly to see Caldwell on an easier job and with a bet- 
ter rate of pay. What hurt them most of all was to 
see the younger mechanic carrying a roll of blue-prints 
and checking work done by them. 

The job lasted four months. Ragan and Miller stayed 
at the same job they started with until it was finished. 
Each had threatened privately to quit several times, but 
the pay was better than WPA jobs offered, so they stuck. 

After the job was completed, Darnall told Caldwell to 
stick around a few days and see that everything oper- 
ated O. K. “There’s always a few bugs in a new plant,” 
he added. 

“How long do you want me to watch it?” Caldwell 
asked. 

“Oh, two or three days.” 

“What will I do then ?” 

“Why, come to Sanford soon as you can. We're start- 
ing work there,” Darnall grinned, “and being as it’s away 
from home I might be talked into giving you a little more 
money.” 

“Thanks a lot, Mr. Darnall.” 

“Oh, hell, don’t thank me; thank yourself for trying 
to learn something.” 

The foreman went to the roundhouse office to tell 
Evans goodbye. “And,” he added, “I’m taking young 
Caldwell along with me. If the railroad doesn’t need 
men like him, we do!” 

“Lucky stiff" Miller snorted when he heard about it. 


Gas Burners for 
The Railroad Shop 


(Continued from page 23) 


probably the maximum. The flame end of the burner 
should have a number of small holes 1455 in. to 359 in. 
in diameter. If an attempt were made to burn the mix- 
ture at the end of the unobstructed pipe, it would blow 
out. In a furnace, however, the gas will burn against 
the brick wall several inches from the end of an un- 
Obstructed pipe—a sort of surface combustion. 

If an attempt were made to burn natural gas without 
mixing it with primary air it would burn with a long 
lazy flame tinged with yellow. When the air blast is 
turned on it sharpens up and turns blue, and the tem- 
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Fig. 6—Tire heater for burning gas, showing details of the air 
injector and the gas mixing tee 


perature of the flame is increased. The air blast causes 
the flame to burn with a sharp roar that would be ob- 
jectionable for some domestic use. Regarding the 
burner it may be said that the smaller and more numer- 
ous the ports the better will be the characteristics of the 
burner. On account of the difficulty and expense of 
drilling many small holes the possibilities of improvement 
along this line are limited. 

If the holes are made small enough, conditions ap- 
proximating "surface combustion" will be obtained. 
This is the combustion of an air-gas mixture within a 
porous medium without flame. The porous material 
becomes incandescent and an intense heat is produced 
with a small consumption of gas. Such a plan has 
been tried for heating lead pots. The furnace is packed 
with porous refractory material filling all the space be- 
tween the sides of the furnace and the pot. The air- 
gas mixture is introduced through a number of small 
pipes near the bottom to give an even distribution and 
prevent backfiring. 


Tire Heaters 


Tire heaters have been developed which operate very 
efficiently using gasoline, distillate, or kerosene as a 
fuel. The same burners do not work very well using 
gas as a fuel; however, by drilling more holes in the 
burners about 146 in. in diameter and 2 in. apart, fair 
results with the burners will be obtained. Gas burners 
work better if made out of larger pipe than is commonly 
used for burning vaporized liquid fuel; %4-in. pipe is 
used commonly, but l-in. or 1%4-in. pipe is better for 
gas burners. It might be supposed that if the mixture 
supplying the burner flows through a 4-in. pipe nothing 
would be gained by using a tire hoop made from pipe 
of larger diameter. Experience and the laws of physics 
governing the flow of fluids through tubes of varying 
section show that a considerable pressure is built up 
in the larger pipe, which therefore makes a better tire 
heater. It is desirable to place these tire heaters on the 
wheels of locomotives in the enginehouse without remov- 
ing the brake shoe or raising the wheels more than 1 in. 
above the rail; thus, a 34-in. pipe is about as large as 
can be used here. For backshop use, where the wheels 
are removed from the engine, larger sizes of pipe may 
be used for burners. Some efficient tire heaters have 
been made from 114 in. pipe perforated every 3-in. by 
sawing slots crossways with a hack saw, as shown in 
Fig. 6. The openings in the pipe should be about 14 
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in. long. An air blast is always used for tire heating. 
Heaters using distillate or kerosene have a double coil 
with a return bend, the first being used to preheat the 
mixture. This double coil is not necessary when gas 
or gasoline is used as fuel. In changing over this type 
of burner for use with gas, they work well if both 
coils are drilled. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive botler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Computing Tube-Sheet Braces 


Q.—Kindly furnish me with the necessary information for 
computing the front tube-sheet braces of a locomotive boiler.— 
F. H. 


A.—The area of the back or front tube sheet to be 
stayed shall be the area enclosed by lines drawn 2 in. 
from the outside of the tubes or the center of a row of 
stays and at a distance D from the shell or wrapper 
sheet. The area of dry-pipe hole in the front tube sheet 
should be omitted from the area as obtained above since 
it is assumed that this area is supported by the dry- 
pipe fastenings and superheater header. 

The value of D used may be the larger of the follow- 
ing values: 

(1) D — The outer radius of the flange, not exceed- 
ing eight times the thickness of the back head or front 
tube sheet. 

(2) 

5xT 
P 


where D — unstayed distance from shell or wrapper 
sheet in inches, T = thickness of back head or front 
tube sheet in sixteenths of an inch, and P — maximum 
allowable working pressure in pounds per square inch. 

When the back or front tube sheet is supported with 
both gusset and rod braces, the stress on the rod braces 
should be calculated separately from the gusset braces. 

In calculating stresses on braces and their attach- 
ments, the angularity of the brace, if in excess of 15 deg., 
must be taken into consideration. The practice in cal- 
culating stresses on braces is to take the product of the 
entire area supported by either the rod or gusset braces 
and the boiler pressure and divide this product by the 
sum of the least cross-sectional area of all the rod or 
gusset braces. 

This method should be followed, providing the braces 
are uniformly spaced. If one or more of the braces are 
so segregated as to receive more than their portion of 
the load, they must be calculated separately from the rest. 

In taking into account the angularity of the braces, 
the angle of each brace must be found and its sectional 
area must be reduced in proportion to the angle that 
the stay makes with a line drawn at right angle to the 
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surface supported, as explained in the following para- 
graphs. This is to be done in preference to increasing 
the load in proportion to the angularity of the brace so 
as to avoid the necessity of calculating the area sup- 
ported by each individual brace. 

The angle of each brace must be ascertained and, if 
in excess of 15 deg. the area of the brace must be 
reduced by multiplying the area of brace by the cosine 
of the angle that the brace makes with a line drawn at 
right angles to the area supported. 

The line representing the angle of the braces shall 
be the center line of a rod brace, and on gusset braces 
the center line shall be a line intersecting the front rivet 
in the flange where it is riveted to the wrapper sheet 
and the bottom bolt in the back-head angle irons where 
the gusset plate fastens to the angle irons. 


Compact Stationary 
Air Compressors 


The illustration. shows an adaption of the Schramm 
Utility stationary compressors for belt drive as now of- 
fered by Schramm, Inc., West Chester, Pa., in 120-, 150-, 
230-, 300-, 380-, 450- and 600-cu. ft. sizes. The features 
of the complete assembly include compact dimensions 
because of the modern, straightline compressor design, 
together with short vee-belt drive and vertical air re- 
ceiver. These elements have been assembled into a com- 
plete plant, mounted on a single-frame base to occupy 
minimum floor space. Smooth performance of the com- 
pressor makes it unnecessary to provide any special 
foundation, the base supplied serving as the compressor's 
own foundation. 

Another economy is introduced by the adoption of 
1,800-r. p. m. motors for driving the compressors. The 
compressor unit itself includes such mechanical features 
as force-feed lubrication, mechanically operated intake 
valve, discharge valve occupying fullhead area, smaller 
and lighter moving parts, and thorough cooling by water. 
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Schramm Utility belt-driven compressors designed to occupy minimum 
floor space 3 
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Wheel Shop Observations” 


T ue enormous cost of applying or replacing approxi- 
mately a million pairs of car wheels per year in the 
United States and Canada, along with the even greater 
cost resulting if not replaced at the proper time, makes 
wheels and axles probably the greatest problem of rail- 
way maintenance. 

One thing observed lately is that, since the removal 
of the rule that permitted through-chill wheels to re- 
main in service until down !4g in. in 12, fewer broken 
wheels are received at the wheel shop. It is not unusual 
for the shop inspection to find wheels broken or start- 
ing to break up where the through-chill spot is just 
starting down, and considerably less than 146 in. within 
a radius of 12 in. 

Observations and ‘shop inspection of broken and 
cracked chilled-iron wheels indicate that the through- 
chill wheel that has started to give or go down is prob- 
ably the mest dangerous wheel in service. With the 
present higher and constantly increasing speed of freight 
service, a heavily-loaded car plus a wheel with a through- 
chill spot is a mighty poor combination and one that 
should be eliminated by the removal of the wheel from 
service aS soon as possible after there are indications of 
the spot becoming low. 


Uniform Wheel Hardness Sometimes Lacking 


Another observation is that, while many advances have 
been made in wheel design and structure, there is still 
an apparent lack of uniform hardness or wearing qual- 
ity in the tread of too large a percentage of wheels and 
tires; this, regardless of type or whether they are cast- 
iron, cast-steel, rolled-steel, and one- or multiple-wear 

* Excerpts from a pe presented at the December 5 meetink of'the 


Northwest Carmen's Association by H. F. Ripken, wheel shop foreman, 
Soo Line, Minneapolis, Minn. 
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By H. F. Ripken 


wheels or steel tires. This apparent lack of uniform 
hardness is shown by the uneven tread wear found on 
wheels removed for other causes and long before they 
take the tread-wear gage. This is revealed as such 
wheels pass through the wheel and journal lathes in 
the shop. 

An illustration of this in cast-iron wheels was brought 
out recently at our shop. Seventy-five pairs of 60,000- 
Ib. capacity cast-iron car wheels were selected after a 
hand inspection of two hundred pairs of O. K. second- 
hand wheels removed from dismantled cars. These 
wheels were run through the mounted-wheel journal 
lathe in order to obtain wheels with true running treads 
for caboose service. Of the seventy-five pairs, only four 
pairs, or a little over five per cent, were found to run 
within 14% in. of true, and this from uneven wear and 
not improper boring. None of the 200 pairs from 
which these wheels were culled out had over % in. 
tread wear. 

It is known from experience that a low spot of 14» in. 
in 12 in. on a 33-in. or 36-in. wheel will pound to such 
an extent as to cause hot boxes on engine-truck wheels 
under locomotives in high-speed service. This illustrates 
the blows that wheels developing uneven tread wear must 
administer to road bed and truck and, to an even greater 
extent, to the superstructure of locomotives or cars and 
the merchandise with which the car is loaded. "The re- 
sulting maintenance and damage to loading will grow 
enormously as train speed increases, as it is now doing, 
unless this condition is improved. 


Low Spots Developed by Rolling Action 


As engine trucks are not equipped with air brakes, 
the low spots are developed from rolling action only, 
confirming opinions that such low spots, or unequal tread 
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wear, are not necessarily the result of braking action, 
but have probably been brought about by lack of either 
uniform hardness or wearing qualities in the tread of the 
wheels and tires. 

Low spots, in one or more places, of 4%» in. to % in. 
in depth with comparatively little tread wear, are not 
unusual. These, while more pronounced in heavy tender 
service of 70,000 Ib. and especially 100,000 Ib. capacity 
tenders, also appear on the lighter 60,000 Ib. and 80,000- 
Ib. car and coach wheels ; seemingly, indicating that this 
trouble is caused by lack of uniform tread structure in 
the wheels and tires. 

Unequal hardness or wearing qualities in mated wheels, 
we believe, contributes also to considerable cutting of 
flanges. Better or more careful handling and heat treat- 
ment of all types of wheels should improve conditions 
and surely result in savings to the railways. 

The removal from service of wheels developing low 
spots or uneven tread wear, as soon as noticed, not only 
saves road bed, track, cars, and lading, but also saves 
the wheel tread and service metal on steel wheels and 
tires. The resulting pounding rapidly destroys the tread 
structure, and may cause wheels to break, or make it 
necessary to scrap expensive steel wheels, if not re- 
moved in time. 

In connection with steel wheels developing low spots 
from manufacturing defects, there are also the wheels 
developing defective tread spots from slid spots which 
are permitted to run. While we know of no accurate 
data as to how many miles a wheel with defective tread 
structure will run before the defects become apparent, 
such information as we do have on tender wheels indi- 
cates that these wheels usually have to be removed in 
from 1,000 to 2,000 miles after spots start to develop. 
The present A. A. R. charge per 4 in. of service metal 
is from $1.11 to $1.27 for 33-in. wheels, and $1.82 per 
lig in. for 36-in. passenger-car wheels. 


Compensation for Defective Steel Wheels 


Compensation for defective steel wheels may not be 
claimed from the manufacturer unless the defect exceeds 
3$ in. in depth, which is more than most defects by 1 
in. As it does not pay to remate wheels unless service- 
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metal loss exceeds 14 in. the average defective wheel, 
along with its mate, is turned up without remating, with 
a probable average loss of 14 in. on each wheel, at a 
cost per pair of from $8 to $15 in service metal alone. 

As the wheels must be removed from service anyway 
in such a comparatively short period of time or service, 
it would appear to be the cheapest and most economical 
thing to remove wheels as soon as defective spots appear, 
and not wait until, in addition to the removal cost, the 
railroad must also pay for the unnecessary service-metal 
loss and possible wheel scrapping, as well as the in- 
cidental losses defective wheels have on tracks, equip- 
ment, and lading. 

Along this line, some criticism of the out-of-round rule 
on new cast-iron wheels may be justified. This rule, 
Page 81, Par. B, in the Wheel and Axle Manual reads, 
"Each wheel shall be so nearly circular that a true metal- 
lic ring placed on its tread and bearing somewhere on the 
cone, shall, at no point, be more than !49 in. from the 
tread." 

You will note there are no restrictions in this rule 
as to how many low spots up to !45 in. are permissible, 
or as to the length or shape of such low spots. A check 
of new mounted wheels reveals a condition not the best 
for high-speed service, as shown in the journal lathe 
and by complaints received on new cast-iron wheels 
placed in caboose service. 


Economy of Chilled Wheels Increased by Grinding 


There does not seem to be much question as to the 
economy of using chilled cast-iron wheels, but it would 
probably be much greater if all new cast-iron wheels were 
ground before being placed in service. The results ob- 
tained from such grinding would be well worth the addi- 
tional cost to the railway company for having all new 
wheels ground at the foundry. 

Again referring to the Wheel and Axle Manual: In 
Par. 81, Page 104, is the following on inspection of new 
cast-iron wheels: "Where the tread shows a rough and 
wrinkled surface from fire-cracked chillers, the manufac- 
turers should be notified to rectify condition, as this, 
when pronounced, is cause for rejection." Why not 
clear this rule by defining how far across the tread and 


Route 


CUFT 
INSIDE LENGTH 33-4 


waste d.» 
sca 


50-ton Hart selective convertible hopper car for ballast service built a the American Car and Foundry Company for the Chicago, Burlington & 
uincy 


30 


Railway Mechanical Engineer 
JANUARY, 1939 


how deep the wrinkles from fire-cracked chillers are to 
be accepted as O. K. by the railway company? There 
are too many arguments over this rule. 

Also, Par. 88, Page 105, pertaining to seams in new 
wheels, which states the seriousness of this defect and 
need of rejecting new wheels which show any such in- 
dication, and then illustrates an extreme case of seamy 
tread developed in service, as shown in Fig. 68. Why 
not show an illustration of what should be rejected in a 
new wheel, and save a lot of arguments as well as broken 
wheels in service? 

The same applies to Par. 94, which states “If the plate 
shows accumulation of dirt in the metal the wheel should 
be rejected." What is an excessive accumulation? 
There is nearly always some dirt. 

Regarding Par. 95, which reads, "Wheels with the 
tread wrinkled or rough or with the sand rim projecting 
above the chilled surface of the tread, may be ground 
to make them acceptable, unless the defects are too pro- 
nounced or indicate weakness resulting from cold pour- 
ing.” Why not clear the rule up with illustrations as to 
what wheels should and may be ground, and as to what 
is too pronounced or indicates weakness? 

The same applied to shifted flange, Rule No. 96. These 
are occasionally received at the wheel shop after being 
in service with flanges shifted up to 14 in., indicating 
that more attention could be paid to this rule at both 
foundry and wheel shops. 


Carbide-Tip Tools 
In a Car Shop 


By C. G. Williams* 


While I was testing carbide-tip tools in a railroad shop, 
the machinist who had the job of reconditioning car-axle 
journals came into the shop to grind four tools which 
had been dulled in trying to start a cut on a hardened 
journal that had run hot and been cooled by the applica- 
tion of water by the train crew. This machinist came 
to the lathe where the test was being carried on and after 
watching the job for a few minutes, went out with his 
tools, only to return in about 15 min. with the same 
four tools to be ground again. In one case, % in. was 
ground off a tool before it was sharp, and in each case 
it was necessary to walk about 600 ft. to the grinding 
wheel. 

As this mechanic came past the lathe the second time, 
he asked, “Is that material hard enough to cut a burned 
axle?” He was told that it was hard enough if the ma- 
chine would pull the load, and then he asked permission 
to take a carbide-tip tool and try it on burned axles. 

By the time that the carbide-tip tool had been pre- 
pared and taken to the car machine shop, three more 
high-speed-steel tools had been dulled ready for grind- 
ing. The carbide-tip tool was put on the lathe and the 
cut started. This lathe, salvaged from the scrap pile. 
was probably 65 years old. The head had been knocked 
down, leaving but the main spindle and bearings. A 
10-hp. d.c. motor, 1,140 r.p.m., had been installed on top 
of the head and so connected by link belt to the main 
spindle that a single speed of 140 r.p.m. was obtained. 
The apron had likewise been dismantled so that the feed 
ue one direction and but one rate of feed could 

used. 
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The head spindle was equipped with a special chuck, 
while the tail-stock spindle was equipped with a ball- 
bearing center. The carriage was equipped with a spe- 
cial tool holder that gave great rigidity to the carbide-tip 
tool. (The writer has found by making thousands oí 
tests, that most old machine tools may be equipped with 
carbide-tip tools and operated to advantage, providing 
that the tool rest is of such a type as to give a rigid sup- 
port to the tool, that the machine has sufficient power to 
give the speeds required and that the machine, if a lathe, 
is equipped with a ball- or roller-bearing tail stock 
center). 

The spindle speed of 140 r.p.m. gave 219.9 surface 
ft. per min. with a 6-in. journal. The feed was .018 in. 
per revolution and the depth of cut varied from %4 to 
34g in. As even the fillet at the hub was generally 
burned, and always roughened, it was necessary to re- 
work this also, so that from 44 to 349 in. was removed 
in reconditioning the journal with high-speed-steel tools. 

If the journals are not burned they can be turned at 
the above speeds, feed and depth of cut with standard 
grades of high-speed steel by grinding the four tools on 
an average of every two hours, which gives an average 
of three journals per grind per tool. In this way 24 sets 
of wheels can be reconditioned in a day of eight hours, 
but if the journals have been burned or even discolored 
by heat in any part, the production is reduced to as low 
as eight sets of wheels per eight hours, with a grinding 
of four tools every 15 min. of use. 

Although the carbide-tip tool was not of the correct 
shape to give production on the journals, the fillet could 
be rough turned by hand feeding of the tool to remove 
the hard outer shin; then the fillet could be finished with 
a high-speed-steel tool and the entire surface rolled to a 
glass-like finish with a special stellite roller. 

While the machinist was skeptical as to the ability 
of the tool to cut the hardened steel, the writer had only 
in mind the rigidity of the set-up and the type of tool 
put on the lathe, so he was much pleased to find these 
items of the best obtainable. The tool was put on the 
lathe at 10 a.m. and one set of journals completed in the 
same average time as for soft journals. After one set 
of journals had been turned, sets of wheels were picked 
out that had one or both journals burned, and, in this 
way, five burned journals were turned on four sets of 
wheels with the carbide tools by the time the whistle 
blew for noon. 

Though the tool was in good condition to continue the 
work indefinitely, the car foreman was so well satisfied 
with the test that it was called off and the original test 
that had been stopped was continued. 

In the writer's opinion this was a very satisfactory 
test, the only unfavorable condition being that the one 
speed of the machine cut down the possible production 
with carbide tools on burned journals to the equal of that 
performed by high-speed-steel tools on soft journals. 
It would have been much better had it been possible to 
have increased the speed to 350 surface ft. per min. or 
more, as with the feed and depth of cut for which the 
tool was equipped, carbide tools would have given their 
greatest efficiency with a higher speed. 

One thing that the machinist called our attention to 
was the fact that a saving in journal size, therefore 
journal life, was affected by the use of carbide tools as 
only a minimum of steel need to be removed to give the 
required finish while with high-speed-steel tools at least 
double the amount of metal must be removed to get 
under the skin of burned metal, and where the journal 
was out of round, the surface on the low side could be 
just scraped if carbide tools were used. 
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Expeditious Handling 
Of Car Materials 


The illustrations included with this article show two 
pieces of equipment which save, in the aggregate, a 
large amount of time and labor in handling car materials 
at the East St. Louis, Ill., shops of the Illinois Central. 
Referring to the first view, an unusually powerful tvpe 
of crane-equipped truck and trailer is shown handling 
three pairs of mounted car wheels which can be readily 
done on either smooth or rough roadway, providing the 
surface is fairly hard. The gasoline-engine-driven trac- 
tor, known as a Krane Kar, is very flexible and operates 
readily in either direction, turning in a short radius by 
steering-wheel control of the small rear wheels. The 
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Gasoline-engine driven crane- 

type truck with capacity of 

5,500 Ib. handling three pairs 

of mounted wheels at the E. 

St. Louis shops of the Illinois 
Central 


rugged boom has a capacity to lift 5,500 Ib. at 5 ft. radius 
and a factor of importance is the possibility of raising 
or lowering this boom while it is being rotated in either 
direction. 


The trailer is a shop-made device constructed of a 
heavy steel casting horizontally hinged to the front of 
the tractor by a substantial pivoted connection and 
equipped with two individually swiveling truck wheels 
which enable the trailer to be pushed, pulled, or swung 
in any direction at the will of the driver. This arrange- 
ment of boom-equipped tractor and trailer proves very 
convenient for the easy and rapid transportation of car 
wheels about the shop, loading and unloading of cars, 
as well as handling other heavy materials of all kinds. 

The motor-cycle delivery car, shown in the second 


This motor-cycle delivery car 

provides a rapid and flexible 

means of handling materials of 

various kinds around shops and 
terminals 
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illustration, also provides a fast and flexible means of 
delivering materials of all sorts about the Illinois Central 
shops and terminal. It consists, in this instance, of an 
Indian motor cycle equipped with a steel frame exten- 
sion to the rear wheels which are chain driven from a 
differential and transmission designed to be run at some- 
what reduced speed. The three-inch steel channel frame- 
work is hinge-connected to the motor-cycle frame at the 
front end in such a way that a slight adjustment permits 
taking up slack in the driving chain without much diffi- 
culty. The welded steel box mounted on the rear of the 
frame between the two wheels is 33 in. wide by 54 in. 
long by 15 in. high, dimensions which seem best adapted 
to average requirements. 

This motor-cycle delivery car is operated about the 
shop on a more or less regular schedule to pick up orders 
and deliver material where needed without the necessity 
of shop men leaving their stations or being delayed wait- 
ing for material. The speed and flexibility of this unit 
makes it a valuable asset in any scheme of shop material 
delivery. 


One Cause of U-12-B "' 
Valve Failure 


On August 2nd, 1938, it was necessary to set out a 
coach on an eastern road due to the trailing pair of 
wheels on the rear truck having 5-in. slid-flat spots. 
This car was fitted with a U-12-B Universal valve, which 
has been inspected after the car was set out. The rec- 
ord showed that this valve released and applied auto- 
matically on its own accord without any supply of air 
being connected to the brake pipe. 

From the information received it was not clear whether 
the brake pipe was drained at the time the car was set 
out or whether the angle cocks were closed and the 
brake-pipe pressure retained. The air-brake foreman 
reported that he had made a single-car test of the car 
and found it had 21-lb. brake-pipe leakage and failed 
to pass the emergency test, but on operating a cutout 
cock several times, this leakage was eliminated. 

With this 214-Ib. leakage it was felt that at the time 
of the air-brake foreman’s inspection the U-12-B valve 
must have been in emergency, because it was 20 miles 
from the original point to that where the defect occurred. 
It was believed that the air-brake foreman could not 
have made his inspection in less than 25 min., and in 
that time the brake-pipe pressure would have dropped 
sufficiently to cause the protection valve to cut in and 
place the U-12-B valve in an emergency position. 

In testing this valve on the U-12-B test rack, it passed 
all tests except the quick-action-chamber charging test 
which took 9 min. to charge to 70 Ib. An examination 
of the valve disclosed that the ball-charging choke in the 
emergency-slide-valve graduating valve was stuck in its 
cavity. 

So far as the record shows, only one pair of wheels 
were mentioned as being slid flat and there was no in- 
dication of the other wheels being heated due to brakes 
dragging. It is believed, therefore, that the cause of the 
slid-flat spots on the trailer pair of wheels was probably 
some irregularity in the brake rigging. 

Regardless of what happened to the wheels, such action 
is attributed to insufficient charge of the quick-action 
chamber occasioned by a gummy deposit around the 
charging ball choke. With the reservoirs charged, as 
would be the case since these derive their charge from 
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the service portion, air must have been trapped in the 
brake pipe when the car was cut out and a service ap- 
plication was developed due to the leakage from this 
line. 

When the service portion moves to the service posi- 
tion to admit auxiliary and service-reservoir air to the 
brake cylinder, emergency-reservoir air from beneath 
the high-pressure valve will be admitted to the emer- 
gency slide valve seat port b-1*. As little pressure has 
been built up in the quick-action chamber, the emergency 
piston will remain in its release position. If there be 
an abnormal clearance between the top of the emergency- 
slide-valve wings and the broached guide grooves in the 
top of the slide bushing, the slide valve will be lifted 
from its seat a slight amount to momentarily unseat the 
high-pressure valve. This results in the safety-valve 
cutoff valve moving upward to connect passages W-1* 
and M* to release brake-cylinder air through the emer- 
gency-portion exhaust through passage O and cavity N*. 

The emergency slide will reseat as some emergency 
reservoir air is passed to the quick-action chamber from 
the space beneath the high-pressure valve. By so doing, 
the high-pressure valve reseats; however, the safety- 
valve cutoff valve will remain in its upper position until 
the pressure in the space beneath the valve (brake-cyl- 
inder air) drops to a comparatively low value, at which 
time the release of brake cylinder air through the emer- 
gency exhaust will cease. 


rae New York Air Brake Company’s pamphlet No. 5050-4, Figs. 29 
and 3l. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. A. R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of de- 
cisions as rendered.) 


Responsibility for Repairs 
And Owner's Defects on Derailed Car 


The Chicago, Milwaukee, St. Paul & Pacific badly dam- 
aged an Atlanta, Birmingham and Coast hopper car in an 
accident. The car was later reported to owners as de- 
stroyed, with a request that they furnish a depreciated- 
value statement; however, after the statement was sub- 
mitted the C. M. St. P. & P. elected to repair and return 
the car to service, and prepared a billing repair card 
marked "no bill" with the exception of wheels applied 
at R. & L-2, for which the C. M. St. P. & P. charged 
the owner in accordance with Rule 75. They also 
charged for re-light-weighing and stenciling the car after 
receiving extensive repairs, because the car was due for 
re-weighing in accordance with Rule 30, Section C. 

The owner contended that due to the fact the car was 
badly damaged, requiring renewal of approximately 75 
per cent of the car body, as well as repairs to the trucks, 
the charge for re-weighing the car should be absorbed 
by the repairing line. 

In rendering a decision on November 11, 1937, the 
Arbitration Committee stated: “The contention of the 
Chicago, Milwaukee, St. Paul & Pacific is sustained."— 
Case No. 1,762, Atlanta, Birmingham and Coast versus 
Chicago, Milwaukee, St. Paul & Pacific. 
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High Spots in 


Railway Affairs... 


Wages and Hours 


Whatever one may think of the wage- 
hour law, favorable or otherwise, there 
seems to be a more or less general agrec- 
ment that Administrator Elmer F. An- 
drews is giving an excellent account of 
himself in its administration. A civil 
engineer by training, he is also a rail- 
roader, having served with the New York 
Central, the Bangor & Aroostook and the 
Seaboard. Modest in disposition and a 
clear and unbiased thinker, he makes a 
decidedly favorable impression on those 
with whom he comes in contact. Business 
Week, in commenting on the recent meet- 
ing of the National Association of Manu- 
facturers, said that next to Anthony Eden, 
Andrews was the biggest drawing card, 
who “packed them in to the rafters.” “Also 
interesting to most listeners, said Business 
Week, "was Senator Burke's remark . .. 
that what the Wagner Act needed was 
administrators like Andrews." 


*Feather-Bed Rules” Challenged 


Some peculiar decisions have been made 
by the National Railroad Adjustment 
Board, heavily penalizing the railroads in 
connection with the so-called “feather-bed 
rules." Interestingly enough, no method 
is provided under the Railway Labor Act 
by which a railroad may test out an Ad- 
justment Board decision in court. On the 
other hand, ample machinery has been 
established to enable employees to take 
court action against any employer who 
fails to abide by the decisions of the 
board. The Washington (D. C.) Termi- 
nal Company has broken the ice and has 
filed suit in the United States District 
Court for the District of Columbia, chal- 
lenging the demand of the Brotherhood of 
Locomotive Firemen and Enginemen and 
the Brotherhood of Railroad Trainmen 
that the Terminal Company be required to 
employ special, additional switch engine 
crews to back trains and empty cars be- 
tween the passenger station and the stor- 
age yard. The road engine which brings 
the train to Washington has to go to the 
roundhouse, and since the yard where 
empty trains are stored is between the 
station and the roundhouse, it has always 
been the practice, when necessary to se- 
cure prompt and efficient operation, to have 
the road engine take the train to the 
storage yard on its way to the roundhouse. 


Legislative Prospects 


The President's Committee-of-Six has 
made its report, which is excellent, except 
that as might be expected of a committee 
made up of equal numbers of representa- 
tives of management and labor, it care- 
fully refrains from recommendations which 
in any way would affect labor. The re- 
port of the Transportation Conference of 
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the Chamber of Commerce of the United 
States has not yet been made public, but 
this body, consisting as it does of rep- 
resentatives of various business groups, 
may be expected to magnify its own 
selfish interests and place emphasis on 
those chings which will least affect them. 
Other special interests will undoubtedly 
press their claims before the Senate and 
House Committees. The Interstate Com- 
merce Commission, naturally, made a num- 
ber of recommendations in its annual re- 
port to Congress. The House Committee 
has announced that it will begin holding 
hearings on an omnibus railroad bill after 
the middle of January. Whether the Sen- 
ate Committee, which is dominated by Sen- 
ator Wheeler, will take any construgtive 
action, remains to be seen. Just now the 
Senator seems to be interested in the fan- 
tastic Hastings postalized rate proposal. 
It is hoped, however, that Congress and 
the Administration. will have the deter- 
mination to do something really worth- 
while in constructive legislation, which will 
insure the railroads a square deal. 


Fierce Competition 


In his annual review of railway opera- 
tions in 1938 in the Railway Age, Dr. 
Julius H. Parmelee, director of the Bu- 
reau of Railway Economics, directs at- 
tention to the growing intensity of com- 
petition in the transportation field. He 
points out that according to the American 
Trucking Associations, the number of 
truck loadings during the first 11 months 
of 1938 decreased about 13 per cent, as 
compared with the same period in 1937, 
whereas railway car loadings on the same 
basis of comparison showed a decrease of 
more than 20 per cent. Tonnage through 
the Panama Canal showed a small de- 
crease in the fiscal year 1938, compared 
with 1937, but nothing like that in railway 
tonnage in the same period. Passenger 
traffic by air continued to increase in 1938, 
Department of Commerce reports show- 
ing an increase in the first nine months of 
that year of about 14 per cent in plane- 
miles, and more than 17 per cent in the 
number of air passengers carried. 


Mediation Board 
A Bit Disgusted 


The National Mediation Board in its an- 
nual report directs attention to the fact 
that of the 241 cases decided during the 
fiscal year, 138 involved disputes among 
employees, as compared to 110 involving 
disputes between carriers and employees: 
two cases were interpretations of agree- 
ments previously mediated. It frankly 
comments upon the fact that entirely too 
much of the board's time is being used in 
settling differences between labor organiza- 
tions competing for the right to represent 


particular crafts or classes of employees. 
"Unfortunately," it says, "the greatest need 
for the holding of such hearings has 
grown out of disputes over membership 
between two organizations, national in 
scope, which disputes would never have 
arisen had the organizations involved ex- 
erted the same efforts to agree with one 
another over their proposed jurisdiction 
that the Act expects carriers and em- 
ployees to exert in the making of labor 
agreements," A board of this sort could 
hardly be expected to use stronger ex- 
pressions in pointing out an abuse of this 
kind. Certainly, when a long suffering 
body is goaded to the point where it is 
forced to make such comments, it is high 
time for some of the labor leaders to mend 
their ways. 


Monopoly Investigation 


What was advocated a couple of years ago 
to he a trust busting expedition, but which 
is now commonly referred to in the news 
press as a monopoly investigation, has be- 
come, according to the members of the 
Temporary National Economic Committee, 
an economic study. This committee, by the 
way, is made up of representatives of the 
legislative and the executive branches of 
the government in equal numbers; this is 
said to be the first time a committee of 
Congress has been so constituted. It start- 
ed off early in December with a dramatic 
presentation by several of the committee's 
economists of the economic problem in 
this country; this has followed by hear- 
ings on the use of patents in the auto- 
mobile and glass container industries. The 
members of the committee insist that there 
is to be no "burning of witches.” They 
point to a resolution which the committee 
recently adopted, reading that "it is the 
unanimous sense of this committee that 
its function and purpose is to collect and 
analyze through the medium of reports 
and published hearings, available facts 
pertaining to the items specified in Pub- 
lic Resolution 113 (Seventy-fifth Con- 
gress) in an objective, unbiased and dis- 
passionate manner, and that it is the pur- 
pose of the committee to pursue its work 
solely from this point of view.” Rumor 
has it that bills are already being pre- 
pared to amend the patent law. Ap- 
parently, however, the committee as such 
has no part in this and may be expected 
to oppose such bills until sufficient facts 
have been gathered to chart a wise course. 
Business has been taken for so many rides 
in recent years that it is not strange that 
the widely announced good intentions of 
the T. N. E. C. are being viewed with a 
certain degree of skepticism in some quar- 
ters. The good intentions of the more 
conservative members of the group, how- 
ever, can hardly be questioned. 
(Turn to next left-hand page) 
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STRATEGICALLY . 


LOCATED TO SERVE 


ALL RAILROADS 


Chilled Car Wheel plants, distributed along 
the lines of trunk line railways provide 
quick and efficient service, reduced delivery 
charges and a uniform market for scrap 
wheels, regardless of location. 

Spot your shops on the map and you will 
find a Chilled Car Wheel plant in easy com- 
muting distance. It will be to your advan- 
tage to call this manufacturer on your 
requirements. 
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Location of Wheel 
Foundries of Members 
of A.M.C.C.W. 

A4 in United States 


, 8 in Canada & N. $. 
$2 — Total 


3 in United States 
Lin Conoda 
4 — Total 
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Albany Car Wheel Company 
American Car & Foundry Company 
Bass Foundry & Machine Company 
Canada Iron Foundries, Limited 
Canadian Car & Foundry Company 
Cleveland Production Company 
Dominion Wheel & Foundries, Limited 
Griffin Wheel Company 
Hannibal Car Wheel & Foundry Company 
Lobdell Car Wheel Company 
Louisville Car Wheel & Railway Supply Company 
Marshall Car Wheel & Foundry Company 
Maryland Car Wheel Company 
Mt. Vernon Car Manufacturing Company 
New York Car Wheel Company 
Pullman-Standard Car Manufacturing Company 
Ramapo Foundry & Wheel Works 
Reading Car Wheel Company 
Southern Wheel Division of A.B.S. & F. Company 
Tredegar Iron Works 


ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 


445 N. SACRAMENTO BLVD. 
CHICAGO, ILLINOIS 


230 PARK AVENUE 
NEW YORK, N. Y. 


Among the 


Clubs and Associations 


New ENcLANp RarrgoAp Crurn—‘How 
Can We Avoid Government Ownership of 
Railroads” was discussed by Samuel O). 
Dunn, chairman of the board of the Sim- 
mons-Boardman Publishing Corporation, at 
the January 10 meeting. 


CENTRAL Rai, wav CLun or BurrALo.— 
The fiftieth annual dinner of the Central 
Railway Club of Buffalo was held on 
Thursday evening, January 12, at the Hotel 
Statler, Buffalo, N. Y. The guest of honor 
was the Honorable Joseph R. Hanley, state 
senator, New York. 


PaciFic Ratrway Crug.—F. K. Vial, 
vice-president of the Griffin Wheel Com- 
pany, Chicago, discussed The Manufac- 
ture and Maintenance of Wheels at the 
meeting held on January 13. A sound 
motion picture, "The Story of the Chilled 
Car Wheel," was also presented. 


Car DEPARTMENT ASSOCIATION OF Sr. 
Lovuis.—Victor Willoughby, vice-president 
of the American Car and Foundry Com- 
pany, New York, presented a paper, illus- 
trated with lantern slides, on Refrigeration 
in Transit at the meeting of the association 
held on January 17, at the Hotel Mayfair, 
St. Louis, Mo. 


Toronto Raitway Ciusp.—At the Janu- 
ary 23 meeting, to be held at 7:45 p. m.. at 
the Royal York Hotel, Toronto, I. I. Syl- 
vester, special engineer of the Canadian 
National Railways, will discuss The Ap- 
plication of the Diesel Locomotive to 
Switching Service. Directors and officers 
for 1939 will also be elected at this meet- 
ing. 


SOUTHERN AND SOUTHWESTERN RAIL- 
way Cruna.—" Outside Looking In" was the 
title of the subject chosen by the speaker, 
Hugh K. Christie, manager, Transporta- 
tion Equipment Division, Whiting Corpora- 
tion, for presentation at the meeting on 
January 17 at the Ansley Hotel Roof Gar- 
den, Atlanta, Ga. The Yale & Towne 
motion picture, "Material Handling Equip- 
ment," also was shown. 


Rattway Crus or PrrTsBURGH — J. J. 
Cornwell, general counsel, Baltimore & 
Ohio, Baltimore, Md., will discuss 
“Troubles of the Railroads” at the meeting 
to be held at 8 p.m. at the Fort Pitt Hotel, 
Pittsburgh, Pa., on January 26. 
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EASTERN CAR FoREMAN S ASSOCIATION. - 
“Storage Battery Power," illustrated by 
sound moving pictures of The Edison Com- 
pany, was the subject discussed at the Janu- 
ary 13 meeting. 


New York Rarkkoan Crus. -"The Story 
of the Chilled Car Wheel" will he pre- 
sented by F. H. Hardin, president of the 
Association of Manufacturers of Chilled 
Car Wheels, at the mecting to be held on 
January 20 at 7:45 p.m. at the Engineer- 
ing Societies building, New York. Con- 
tributory remarks will be made by C. B. 
Peck, managing editor, Railway Mechant- 
cal Engineer. 


DIRECTORY 


The following list gives names of secretaries, 
dates of next regular meetinas, and places of 
metres of mechanical associations and railroad 
clubs: 

Atk-BRAKE Association, =- R. P. Ives, Westing- 
house Air Brake Company, 3400 Empire State 
building, New York. 

Arrien Ratway Suppiy Association, — J. F. 
Gettrust, P. O. Box 5522, Chicago. 

AMERICAN. Rarmway Toor FOREMEN’S ASSOCIA- 
TION.—6G. G. Macina, 11402 Calumet avenuc, 
Chicago. 

AMERICAN SocirTy OF MECHANICAL ENGINEERS - 
C. E. Davies, 29 West Thirty-ninth street, 
New York. Annual meeting December 5-9. 
Engineering societies building. New York. 

Rartroap Divist N.--Marion B. Richard- 
son, P. O. Box 205, Livingston, N. J. 

Macnixe Snop Practice Diviston.—J. R. 
Weaver, Westinghouse Electric & Manufac- 
turing Co., East Pittsburgh, Pa. 

Materiats Hanpiinc Divistox. — F. T. 
Shepard, Jr., Lewis-Shepard Co., Watertown 
Station, Boston, Mass. 

Oir anp Gas Powrr Division, -- M. T. 
Reed, 2 West Forty-fifth street, New York. 

Furrs Divisioxn.--A. R. Mumford, N., Y. 
Steam Coryp., 130 Fifteenth st., New York. 

ASSOCIATION OF AMERICAN Rarrgoaps. — J. M. 
Symes, vice-president. operations anil main- 
tenance department, Transportation Building, 
Washington, D. C. 

OPERATING Section. — J. C. Caviston, 30 
Vesey street, New York. 

MecuanicaL Diviston.—V. R. Hawthorne, 
59 East Van Buren street, Chicago. 

Purciasrs AND Storrs Diviston.—W. J. 
Farrell, 30 Vesey street, New York. 

Morir Transport Division. —— George M. 
Campbell, Transportation Building, Washing- 
ton, D. C. 

Canaptan Raitway CLuR. — C. R. Crook, 4468 
Oxford avenue, Montreal, Que. Regular 
mectings, second Monday of cach month, 
except in June, July and August, at Windsor 
Hotel, Montreal, Que. 

Car DEPARTMENT ASSOCIATION OF ST. Lovis. — 
J. J. Sheehan. 1101 Missouri Pacific Bldg.. 
St. Louis, Mo. Regular monthly mectings 
third Tuesday of each month, except June, 
July and August, Hotel Mayfair, St. Louis, 

o. 

Car DEPARTMENT OFFICERS’ ÁssoctATION.— Frank 
Kartheiser. chief clerk, Mechanical Dept., 
C. B. & Q., Chicago. 

Car FonEMEN's Association or Crrcaco.—G. K. 
Oliver, 2514 West Fifty-fifth street, Chicago, 
Regular meetings, second Monday in each 
month, except June, July and August, La 
Salle Hotel, Chicago. 

Car ForemMen’s ASSOCIATION OF Om atta, Councit 
Biuvrrs AND Souvtin OMAHA INTERCHANGE.— 


H. E. Moran, Chicago Great Western, Coun- 
cil Blatis, Ia. — Regular. meetings, second 
Thursday of each month at 1:15 p. m. 

CiNrRAL Railway Ctcn «re Burraro. — Mrs. M. 
D. Reed, Room 1817, Hotel Statler, Buffalo, 
N. Y. Regular meetings, second Thursday 
each month, except June, July and August, 
at Hotel Statler, Buffalo. 

Easri RN. CAR. Fortmen’s Association. — Roy 
MacLeod, New York, New Haven & Hart- 
ford, New Haven, Conn. Regular meetings, 
second Friday of each month, except May, 
June, July, August and September. 

INDIANAPOLIS Cak INSPFCTION ASSOCIATION, — 

A. Singleton, 822 Big Four Building. 
Indianapolis, Ind. Regular meetings, first 
Monday of each month, except July, August, 
and September, at Hotel Severin, Indianap- 
olis, at 7 p. m. 

Internationa Ratiway Fre: ASSOCIATION. — 
See Railway Fuel and Traveling Engineers’ 
Association, 

INTERNATIONAL Rathway GrNrERAL  FoREMEN’S 
Assocration.—-F. T. James (President), gen- 
eral foreman. D. L. & W., Kingsland, N. T. 

INTERNATIONAL Ratiway Master BLACKSMITHS’ 
Assocration.—W, J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, Detroit, Mich. 

Master Borer Makers’ Assccration, — A. F. 
Stighmeier, secretary, 29 Parkwood street, Al- 
bany, N. Y. 

Niw Excrawp Rartroap Crus. — W. E. Cade. 
Jr. 683 Atlantic avenue, Boston, Mass. 

egular mectings, second Tuesday in each 
month, except June, July, August and Sep- 
tember, at Hotel Touraine, Boston. 

New York Rattroan Crus. -D. W. Pye, Room 
§27, 30 Church street, New York. Meetings. 
third Friday in each month, except June. 
July, August, September, at 29 West Thirty- 
ninth street, New York. 

Nortiwest Car Mis's Association, — F. N. 
Myers, chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul, Minn. 
Meetings, first Monday each month, except 
Tune, July and August, at Midway Club 
rooms, University and Prior avenue, St. Paul. 

Paciric. Ramway Cira, — William S. Wollner. 
P. O. Box 3275, San Francisco, Cal. Regu- 
lar meetings, second Thursday of each month 
in San Francisco and Oakland, Calif., alter- 
nately, excepting June in Los Angeles and 
October in Sacramento, 

Ramway Coun or Greenvittr—Sterle H. Not- 
tingham, Greenville, Pa. Regular. meetings. 
third Thursday in month, except June, July 
and August, 

RaiLwav Cres or Pittsrurci.—J. D. Conway. 
1941 Oliver Building, Pittsburgh, Pa. Regu- 
lar meetings, fourth Thursday in month, ex- 
cept June, July and August, Fort Pitt Hotel, 
Pittsburgh, Pa. 

RaiLway Fire Protection Assocration.—P. A. 
Bissell, 40 Broad St.. Boston, Mass. 

Rain wav FUEL AND TRAVELING ENGINEFR'S As- 
socration.—T. Duff Smith, 1255 Old Colony 
building, Chicago. 

Raitwav SUPPLY MANUFACTURERS? ASSOCIATION, 
— P. D. Conway, 1941 Oliver Building, Pitts- 
burgh. Pa. Meets with Mechanical Division 
and Purchases and Stores Division, Associa- 
tion of American Railroads. 

SOUTHERN AND SOUTHWESTERN RAILWAY CLUB.— 
A. T. Miller, P. ©. Box 1205, Atlanta, Ga. 
Regular meetings, third Thursday in Janu- 
ary, March, May, July and September. An- 
nual meeting, third Thursday in November, 
Anslev Hotel, Atlanta, Ga. 

Toronto Rattway Crvs.—D. M. George, Box 8. 
Terminal A, Toronto, Ont. Meetings. fourth 
Monday of each month, except June, Tuly 
and August, at Royal York Hotel, Toronto, 
Ont. 

TRAVELING Excinerrs’ AssociarioN.—See Rail. 
way Fuel and Traveling Engineers! Associa- 
tion. 

Western Raiway Crus.—W. L. Fox, executive 
secretary, Room 822, 310 South Michigan 
avenue, Chicago. Regular meetings, third 
Monday in each month, except June, July, 
August and September. 


(Turn to next left-hand page) 
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METHODS AND MACHINERY THAT GUARD LIMA QUALITY 
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LiMA GRINDERS... 
accurately finish a driving box 


With modern grinding equipment Lima gives 
a mirror finish to wearing surfaces. Here is a 
solid type driving box being prepared for long, 
trouble-free service. » » » At Lima, skill and 
experience is provided with modern, accurate 
equipment to produce the low-maintenance 
locomotives for which Lima is noted. 
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Automatic Stoker Case Is Again 
Postponed 


UroN the recommendation of its chief 
counsel the Interstate Commerce Commis- 
sion has postponed the effective date of its 
automatic stoker order from December 15 
to February 1, 1939. The action was taken 
because of a suit now pending in the United 
States District Court for the Northern Dis- 
trict of Ohio in which the carriers are at- 
tempting to have the commission's order 
set aside. 


Another Six-Months Reprieve for 
Arch-Bar Trucks 


FREIGHT cars equipped with arch-bar 
trucks will be accepted in interchange at 
least until July 1, 1939, as a result of a 
recent decision of the Association of Amer- 
ican Railroads board of directors to ex- 
tend the deadline another six months. 
Similar action was taken last July when 
the deadline was moved up to January 1, 
1939. At that time J. J. Pelley, president 
of the A. A. R., said that only about two 
per cent of the total railroad-owned cars, 
which are regarded as suitable for service 
or worth repairing, were equipped with 
arch-bar trucks. 


Roads Could Spend Billion Each 
Year 


DrcraniNc that the railroads in the next 
five years could profitably expend one bil- 
lion dollars annually for new freight cars, 
and locomotives, repair of existing equip- 
ment and improvement in track and facili- 
ties, R. V. Fletcher, vice-president and gen- 
eral counsel of the Association of Ameri- 
can Railroads, on December 12, discussed 
before the Senate Finance Committee the 
advisability of amending the tax laws so 
as to permit such expenditures being taken 
into consideration in computing taxes to 
be paid by the railroads. 

Taxes, Judge Fletcher said, place a heavy 
burden on the railroads especially those im- 
posed by the states. In some of the states, 
he said, the same consideration is not given 
to the railroads as that given to other 
property owners. “If the federal govern- 


ment in determining the taxes on railroad 
property would take into consideration 
amounts which the carriers spend on re- 
habilitation of property," he suggested, 
“then that policy might have some effect 
on the states.” 

For the rehabilitation of equipment and 
track alone Judge Fletcher said, that ac- 
cording to conservative estimates, at least 
$600,000,000 could be spent annually in the 
next five years and that the amount might 
total $775,000,000. 

Judge Fletcher told the committee that 
to reduce to six per cent the number of 
freight cars which are in need of repair, 
the cost would be $53,614,000. He esti- 
mated that the railroads should install 100,- 
000 new freight cars annually in the next 
five years. For the seven year period— 
1923 to 1929—the railroads built or pur- 
chased 114,832 new freight cars annually. 
From 1930 to 1935 they bought only 21,- 
000 annually. He estimated that the ac- 
quisition of 100,000 new freight cars each 
year for the next five years would cost 
$300,000,000. 

Judge Fletcher also said that to reduce 
to ten per cent the number of locomotives 
in need of repair would cost approximately 
$25,000,000 or $7,000 per locomotive. He 
also said the railroads should install 2,000 
new locomotives annually in the coming five 
year period the cost of which would he 
$200,000,000. In the seven years from 1923 
to 1929 inclusive, the number of new loco- 
motives acquired by the railroads was 2,075 
annually. From 1930 to 1935, inclusive, he 
said, the railroads only purchased 174 loco- 
motives annually, although, due to a stimu- 
lation in business early in 1937, they added 
373 locomotives in that year. 


Railroads Save Fuel 


A new high record in fuel efficiency was 
made by the railroads of the United States 
in the first nine months of 1938, according 
to reports received by the Association of 
American Railroads. This was true both 
for freight and passenger service. 

For each pound of coal consumed in 
freight service the railroads in the first 
nine months of 1938 hauled 8.8 tons of 
freight and equipment a distance of one 
mile, the best record in fuel efficiency that 


has ever been established in the freight 
service. This was an increase of 5.2 per 
cent in fuel efficiency compared with 1920, 
when the average for the entire year was 
5.8 gross tons hauled one mile for each 
pound of coal used. In the first nine 
months of 1937 the average was 87 tons, 
and in the same period in 1936 it was 8.4 
tons. 

The railroads in the first nine months of 
1938 used in passenger service 14.7 lb. of 
coal in order to haul a passenger-train car 
one mile which also was a new record. In 
the same period last year 14.9 Ib. were 
used and in the same period in 1936 the 
average was 15.3 lb. Fuel efficiency in the 
passenger service, using the same basis of 
compilation, was 22 per cent greater in 
the first nine months of 1938 than in the 
same period of 1920 when the average was 
18.8 per thousand gross ton-miles. 


Contemplated Improvements and 
Equipment Purchases 


St. Louis-San  Francisco.—Trustees of 
the St. Louis-San Francisco have asked 
the federal district court for authority to 
spend $3,490,534 for roadway and mechani- 
cal improvements in 1939, Expenditures 
for mechanical improvements total $1,128,- 
179 and include the purchase of five moun- 
tain-type locomotives for freight service. 

Pittsburgh & West Virginia.—This com- 
pany has applied to the Interstate Com- 
merce Commission for authority to sell to 
the Reconstruction Finance Corporation or 
have the R. F. C. guarantee the payment 
of $1,500,000 of equipment trust certificates, 
the proceeds to be used to purchase 100 
steel box cars and 600 50-ton, steel hopper 
cars. The total cost of the purchase would 
be about $1,675,000, and the issue of equip- 
ment trust certificates will cover 90 per 
cent of the cost. 

Illinois | Central.—This | company has 
approved a budget of $780,000 for the con- 
version of thirteen 2-10-2 type locomotives 
into 4-8-4 type locomotives at the rate of 
one a month during 1939. The work will be 
done at the company's shops, at Paducah, 
Ky. 

Southern. — The Interstate Commerce 

(Continued. on next left-hand page) 


PECORE ‘WASHINGTON 


One of six "Governor" 


class passenger locomotives built for the Richmond, Fredericksburg & Potomac by the Baldwin Locomotive Works— 


The total engine weight is 406,810 Ib. and the tractive force 62,800 Ib. 
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Another Road Applies the 


NEW RADIAL BUFFER 


...to assure easier riding and greater safety 


Slack has been eliminated and excessive vibration avoided by the application of 
Franklin E-2 Radial Buffers on new locomotives recently delivered to the Santa Fe 
by The Baldwin Locomotive Works. This application results in engine and tender 
becoming a single unit with vastly improved riding qualities, reduced maintenance, 
and greater safety. 

On the 2-10-4 freight locomotives, reduced maintenance on both engine and 
track is further assured by installation of 
the Franklin Lateral Motion Device. In- 
creased firing efficiency, a minimum of 
labor and fuel consumption, has been 
assured by the incorporation of Franklin 
Fire Doors and Franklin Steam Grate 
Shakers. 


27 


Commission, Division 4, has authorized the 
Southern to assume liability for $6,000,000 
of its four per cent equipment trust cer- 
tificates. At the same time authorizing the 
Reconstruction Finance Corporation to pur- 
chase thesc certificates for itself at a price 
not in excess of their principal amount. 
The proceeds of the certificates will be 
used to purchase approximately 2,400 all- 
steel freight cars and 25 70-ft. all-steel 
express cars, costing an estimated $6,000,- 
000. 

eltchison, Topeka & Santa Fe. — The 
Santa Fe has authorized the purchase of 
30 Diesel electric switching locomotives, 
some of 600 hp. and some of 900 hp., at an 
estimated cost of more than $2,250,000. The 
purchase of additional equipment will be 
considered later. 

Chicago & North W'estern.—The C. & 
N. W. has asked the Federal district court 
at Chicago for authority to purchase new 
streamline equipment and Diesel power 
units for two “400” trains at a cost of 
$2,320,000, $720,000 for the locomotive and 
$1,600,000 for 10 cars. Each train will con- 
sist of a locomotive and 10 cars, including 
a tap room-lounge car, 4 coaches, 1 diner, 
3 parlor cars, and 1 observation-club car. 


The Diesel power equipment for each train 
is to consist of a double unit, with double- 
end control, and he capable of generating 
3.000 hp. and of attaining a maximum 
speed of 120 m.p.h. 


1939 Brings New Hope, Says Pelley 


“APPROACH of the year 1939 brings to the 
railroads of the United States. renewed 
hope for a solution of the critical financial 
situation which has faced them in the past 
12 months,” said J. J. Pelley, president of 
the Association of American Railroads, 
in a December 30 statement. summarizing 
the performance of the railroads in 1938, 

“At no time,” Mr. Pelley went on, “has 
there been a greater public appreciation 
of their problems than now or a more 
earnest desire to formulate some plan that 
will solve the desperate situation in which 
the rail carriers find themselves. With 
the coming of the new year, railroad man- 
agements hope that early action will be 
taken by Congress and the state legisla- 
tures looking toward development of a na- 
tional transportation. policy which will 
place all agencies of transportation upon 
an equality in matters of regulation, taxa- 


New Equipment Orders and Inquiries Announced Since 
the Closing of the December Issue 


Locomotive Onnras 


No. of 


Company Locos. Type of Loco. Builder 
Norfolk & Western ......... 10 Y-6 Mallet . Company Shops : 
ing- New jd 9 600-hp. Diesel.electric Electro-Motive Corporation 
Reading:Central, of: New Tec 4 600-hp. Diesel-electric American Tocomotlve Co. 
1 600-hp. Diesel.electric Baldwin Locomotive Works 
1 600-hp. Diesel-electric, Fairbanks, Morse & Co. 
Union Pacific ............005. 15  4,000-hp. Diesel-electric Electro-Motive Corporation 
Fretcut-Car ORDERS 
No. of . 
Road Cars Tyne of Car Builder 
M festern .....-...- 500 30-ft. steel box Pressed Steel Car Co. 
icabd 100 50-ft. steel box Greenville Steel Car Co. 


35 Covered hopper 

55.ton steel hopper coal 
55-ton steel hopper coal 
60-ton hopper 

39 50-ton flat 


Wheeling & Lake Erie 


Company Shops 

Bethlehem Steel Company 
Virginia Bridge Company 
Ralston Steel Car Company 
Major Car Company 


FREIGHT-CAR INQUIRIES 


UiS.Navy 2 erg 

"Canadian Nationalt do s p T0 Box 
inoi Sentral 4:22:26 xls A 

Ilinois emu ae 100 50-ton 


Lehigh & New England 


50-ton gondola 
opper 


PassENGER-CAR ORDERS 


No. of 
Road Cars Type of Car Builder 
New York Central ......... l See footnote 4 
Pennsylvania ............... j 
PassENGER-CAR INQUIRIES 
Atlantic & Western 1 Rail car with gas-mech. drive ....................... 
"Canadian National 10 Baggage <p ies nee s be Au, 
5 Mail-express ——  ..0..,..................... 


?Ten of the switchers will be used on the Central of New Jersey and five on the Reading. 
Authorization of this purchase was reported in the December Railway Mechanical Engineer. 


For use in its thirteen-car streamliner the “City of Los Angeles." 


Except for improvements in 


details and the fact that each of the four engines in the locomotive will have 1,000 hp. instead of 
900 hp., the new locomotive will have the same appearance and.construction principles as are embodied 


in the 5,400-hp. locomotives now handling the new 


cisco" streamline trains. 5 
* The Canadian National is also 
caboose and refrigerator cars. 


“City of Los Angeles" and 
The 5.400-hp. locomotives have two 900-hp. engines in each of three units. 
Planning to construct in its own shops, 


"City of San Fran- 


during 1939, some 


‘Eighty light-weight streamline room cars are being constructed by the Pullman-Standard Car 


Manufacturing Company, 
and the Pennsylvania. On the N 


July 1, are as follows: 


2 drawing room, 4 compart 
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12 duplex ................. We eS Et Na 


Chicago, for the Pullman Company for operation on the New York Central 
ew York Central the 
Commodore Vanderbilt, the Water Level and the Southwestern. 


40 cars will used on the Detroiter, the 
The cars, which will be delivered by 


Pa. 

6 

18 

3 oe 

Sei loire a a Wail pala spe eters 6 4 
Vursus e à 9 6 

eee encore d Ere oe TN 6 
40 40 


tion and subsidies ; recognize railroads as a 
business entitled to the same chance to 
earn a living as any other business and 
enable the railroads to re-establish their 
credit. 

"The railroads in the past twelve months 
have continued to furnish to the public the 
highest standard of transportation, so far 
as dependability and efficiency are con- 
cerned, ever attained by them. Not only 
were new high records made in 1938 by 
the railroads of the United States in the 
average speed of both freight and passen- 
ger trains and in fuel conservation, but 
there also. were numerous other increases 
in operating efficiency as compared with 
1937. 

"From a financial viewpoint, however. 
1938 was one of the most disappointin: 
years that has ever been experienced. . . . 
We estimate that after fixed charges have 
been met, Class I railroads in 1938 will 
have a net deficit of $125,000,000, compared 
with a net income of $98,000,000 in 1937. 
The net deficit in 1938 was the greatest for 
any year on record except in 1932 when it 
was $139,000,000. While complete reports 
for the year are not yet available, prelimi- 
nary reports indicate that the railroads will 
have a net railway operating income, be- 
fore fixed charges, of $362,000,000, or a 
return of 1.39 per cent on their property 
investment. In 1937 it was $590,000,000, 
or a return of 2.26 per cent. 

"Loading of revenue freight in 1938 
totaled 30,362,000 cars. In only two vears 
—1933 and 1932-—since the compilation oí 
these reports began in 1918, has this vol- 
ume of traffic been smaller... . Passenger 
traffic, too, in 1938 was less than in any 
year since 1935, amounting to 21,800.000,000 
passenger miles. This was a reduction of 
11.6 per cent compared with 1937 and a 
reduction of 18.7 per cent compared with 
1930. 

"Partly hecause of the serious financial 
condition of the railroads and partly be- 
cause of the fact that the volume of traf- 
fic could be handled without difficulty with 
existing equipment, the railroads in 1938 
installed only 16,266 new freight cars. In 
1937, there were 75,058 new freight cars 
put into service and in 1936 the number 
was 43,941. Class I railroads in 1938 also 
put in service 162 new steam locomotives 
and 103 electric and Diesel-electric loco- 
motives compared with 373 steam and 77 
electric and Diesel-electric locomotives in 
1937 and 87 steam and 34 electric and 
Diesel-electric locomotives in 1936. 

“New freight cars on order on Decem- 
ber 1, 1938, totaled 4,335, the smallest 
number on order on that date in any year 
since December 1, 1934. Class I railroads 
on December 1 had only 17 steam locomo- 
tives and 39 electric and Diesel-electric 
locomotives on order compared with 131 
steam and 30 electric and Diesel-electric 
locomotives on order on the same day one 
year ago. This Association estimates that 
if their financial condition would permit, 
the railroads of the United States could 
profitably install 100,000 new freight cars 
and 2,000 new locomotives annually in the 
next fivé years in order to replace older 
equipment with the view of bringing about 
a further increase in operating efficiency." 

(Turn to next left-hand page) s 
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costs $10 


eut down on 


the arch and No one questions locomotive Arch economy. 
you boost the The Arch has been so thoroughly proved as a 


fuel saver by railroad after railroad for years 


fuel bill past. 


In the urge for money saving don’t let the 
desire to save a few dollars in Arch brick ex- 
pense by skimping on the Arch blind you to 
the fact that every dollar thus ‘“‘saved’’, 
boosts the fuel bill ten dollars. 


The surest way to the lowest operating cost is 
not in crippling proved economy devices but 
in making full use of them. This means com- 
plete Arches, with every brick in place, for 
each locomotive that leaves the roundhouse. 


HARBISON-WALKER 
REFRACTORIES CO. 


AMERICAN ARCH CO. 
INCORPORATED 
60 EAST 42nd STREET, NEW YORK, N. Y. 
Locomotive Combustion 


Refractory Specialists Specialists 


Equipment Repairs and Improve- 
ments 


The Wabash has been authorized by the 
Federal district court to install automobile 
loading racks in 200 freight cars and make 
general repairs on 100 of the cars. 

The Chesapeake & Ohio recently bought 
6,400 tons of fabricated steel car parts for 
use in repairing freight cars at its Russell, 
Ky., car shops. 

The Pennsylvania has ordered 1,045 tons 
of sheets from the Carnegie-Illinois Steel 
Corporation. The railroad will use the 
steel for general repairs and maintenance 
of equipment at its Altoona, Pa., shops. 

The Delaware, Lackawanna & Western 
is placing orders for materials for use on 
200 freight cars at its Keyser Valley shops, 
Scranton, Pa. 


Collision at Tortuga, Calif. 


A HEAD-ON collision between two pas- 
senger trains occurred on September 2, 
1938, on the Southern Pacific at Tortuga, 
Calif., in both of which trains certain cars 
of lightweight alloy-steel construction were 
involved. The report of the director of 
the Bureau of Safety of the investigation 
of this accident, which has been issued 
under date of December 2, deals with this 
aspect of the accident as well as with the 
circumstances relating to its cause. 

The accident was a head-on collision be- 
tween two passenger trains, No. 44 east- 
bound, which was standing on a siding, and 
No. 5 westbound, which entered the siding 
at between 30 and 40 miles an hour when 
the switch was thrown directly in front of 
the approaching train. The accident re- 
sulted in the death of eight passengers and 
three employees and in the injury of 132 
passengers, three railway mail clerks, three 
Pullman employees and one train-service 
employee. 

In the investigation it was disclosed that 
"all of the fatalities to passengers occurred 


S. A. CRABTREE and W. J. Jack have 
been appointed assistant district sales man- 
agers of the Republic Steel Corporation 
in the Chicago territory. 

* 


Paur D. Curtis has been elected vice- . 


president of the Marquette Railway Supply 
Co., Chicago, following the death of Floyd 
L. Ingraham, president. 

» * 

Harry M. FRancis, assistant general 
manager of sales in the Cleveland, Ohio, 
office of the American Steel & Wire Co., 
subsidiary of the United States Steel Cor- 
poration, has been appointed assistant vice- 
president of sales. 

* 


WALTER B. SrRoNc, manager of the ex- 
port division of the Worthington Pump & 
Machinery Corporation, Harrison, N. J., 
has been appointed assistant general sales 
manager. Mr. Strong will continue to have 
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in the third car of No. 44, which car was 
the forward section of a two-car articulated 
unit of lightweight streamline design. The 
car was telescoped a distance of 18 ft., or 
slightly more than one-fourth of its total 
length, sustaining far more serious damage 
than either of the two cars ahead of it. 
In No. 5, the car which sustained the great- 
est damage was the fourth car, which was 
practically demolished and which was like- 
wise a lightweight, streamline car. 

"In both of the trains involved in this 
accident these lightweight cars were being 
operated in association with heavy, all- 
steel, standard equipment, the lightweight 
cars being the third, fourth and fifth cars 
in the ll-car eastbound train, and the 
fourth car in the westbound 14-car train. 
All other cars in each of the two trains 
were of heavy, all-steel, standard type. 
thus placing the lightweight cars between 
the standard cars and ahead of the heavier 
diners, lounge cars and sleepers. 

“Obviously, in the collision, the most 
violent impact occurred between the two 
locomotives, which were practically de- 
molished and a great amount of the de- 
structive shock was thus dissipated. The 
destructive shock then progressed back- 
ward, carrying to the fifth car in No. 5 
and to the third car in No. 44, there being 
no damage to equipment in either train 
back of these points. There was consider- 
able damage to the forward standard cars 
in each train, further dissipating the de- 
structive force, but the first lightweight 
car in each train suffered the greatest dam- 
age. It is evident that the collapse of these 
cars further absorbed the destructive shock 
to such an extent that but little damage 
occurred beyond them." 

In concluding his report the director of 
the Bureau of Safety recommended that 
"railroad officials give serious considera- 
tion to the discontinuance of operation of 
so-called lightweight cars between or ahead 
of standard cars unless and until the 
strength of construction has been deter- 


Supply Trade Notes 


general supervision of export sales and be 
identified with certain phases of domestic 
sales. 

* 


Tuomas Toby, who was formerly asso- 
ciated with the National Lock Washer 
Company, Newark, N. J., has become affili- 
ated with the Pittsburgh Screw & Bolt 
Corporation as a sales representative in the 
New York office. 

* 


ALAN E. ASHCRAFT, vice-president of 
Fairbanks, Morse & Company, with head- 
quarters at Beloit, Wis., has been ap- 
pointed vice-president in charge of all the 
company's operations in seven plants, with 
headquarters at Chicago. 

* 


A. J. HazrErT, formerly president of 
the Eastern Rolling Mill Company, Balti- 
more, Md., has been appointed manager of 
the strip-sheet sales department of the 


mined by suitable tests to be substantially 
the same as that of other cars with which 
they are associated. 

An editorial in the December 3l issue 
of the Railway Age commenting on this 
report says: "The fact that the superior 
strength of the alloy steels and the light- 
ness of the aluminum alloys make it pos- 
sible to build cars of lighter weight with 
both of these groups than with carbon 
steel . . . does not justify bundling these 
... dissimilar materials into a single cate- 
gory for which are inferred inferior quali- 
ties of strength and safety as compared 
with the older carbon steel. To do so im- 
plies a belief that weight is synonymous 
with strength. Such a conclusion over- 
looks the fact that every pound of weight 
added to a structure contributes to the de- 
structive energy stored in it when in mo- 
tion. Each combination of material, type 
of design and method oí fabrication must 
be studied individually, and this applies as 
much to structures of carbon steel as to 
those of any of the other materials. 

"Certainly the evidence presented in the 
report is utterly inadequate as the basis for 
such a general conclusion as the public is 
likely to infer from the recommendation in 
the report. Indeed, it does not adequately 
answer important questions concerning the 
specific combination of material, design and 
fabrication involved in this case . . .. 

"Each design, of whatever material, 
should stand on its own ability to meet 
fully the Railway Mail Service Specifica- 
tions. With understanding use and skilled 
distribution of his material, together with 
the assurance of the experienced designer 
that his structure has integrity as a unit, 
advantage can be taken of the superior 
properties of the new materials of con- 
struction for reducing weight without sac- 
rificing strength. A failure in a single 
instance, from whatever cause, is insuffi- 
cient reason for discouraging continued 
progress in lightweight passenger-car de- 
sign." 


Jones & Laughlin Steel Corporation, Pitts- 
burgh, Pa., to succeed William Miller, who 
has been appointed district manager of the 
Detroit office. : 

* 


V. H. DEAR has been appointed as- 
sistant Detroit district manager of the 
Carboloy Company, Inc., 2985 E. Jefferson 
avenue, Detroit, Mich. Mr. Dearle has 
been with the Carboloy Company since its 
formation in 1928 and is a charter member 
of the American Society of Tool Engi- 
neers. 


* 


G. CLrrFrogp Livezey has been elected 
president and general manager, and Charles 
H. Atherholt, vice-president, of the Metals 
Coating Company of America, Philadel- 
phia, Pa. Mr. Livezey was formerly with 
W. S. Hurst & Company, certified public 
accountants and industrial engineers. 

(Turn to next left-hand page) 
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Stop carrying 


high water: 


The Elesco tangential steam dryer effec- 


then reduce 


tively removes moisture from the steam. 


the moisture con- 


tent of steam en- 


It operates with an efficiency of better 
tering the super- 
than 80% with 20% of moisture in the 


heater with the 
steam. 


tangential dryer; 


and your super- 


heater units will 


not look like this 


THE SUPERHEATER COMPANY 


A-1290 Representative of AMERICAN THROTTLE COMPANY, INC. 
60 East 42nd Street, NEW YORK 122 S. Michigan Ave., CHICAGO 


RIESGO 
D Canada: THE SUPERHEATER COMPANY, LTD., MONTREAL 


Superheaters « Exhaust Steam Injectors « Feed Water Heaters « American Throttles « Pyrometers « Steam Dryers 


Tur HortAND Company, Chicago, has 
entered into a contract with August W. L. 
Hartbauer, whereby it will handle the sales 
of refrigerator-car hatch-closure mechan- 
isms and Cap-Seal cushion rubber gaskets 
under Hartbauer patents issued and pend- 
ing. 

* 

CnamLEs E. BmiNLEY, acting vice-presi- 
dent with executive powers, of the Bald- 
win Locomotive Works, has been elected 
president to fill the vacancy caused by the 
resignation of George H. Houston last 
August. William H. Harman, vice-presi- 
dent and general manager of the Baldwin- 
Southwark Corp. has been elected vice- 
president in charge of sales, and Robert 
S. Binkerd has resigned as vice-president 
and director of sales. 

Charles E. Brinley, who has been asso- 
ciated with the American Pulley Company 
of Philadelphia, Pa., since 1901 and has 
served as its president since 1919, was born 
in Philadelphia in 1880 and received his 
higher education as a mechanical engineer 
at Yale University, receiving his bachelor 


C. E. Brinley 


degree in 1900 and a degree from the Shef- 
field Scientific School in 1901. He is a 
member of the American Society of Mech- 
anical Engineers, a director of a number 
of important industrial, public utility and 
insurance companies and a trustee of the 
Drexel Institute of Technology. While his 
own connection with Baldwin is of recent 
origin, Mr. Brinley's father, before he 
founded the American Pulley Company, is 
reported.to have served as a chemist with 
the Midvale Company, now a Baldwin sub- 
sidiary, in its early days. Mr. Brinley was 
elected a director and member of the exec- 
utive committee of the Baldwin Locomotive 
Works on the occasion of its reorganiza- 
tion under Section 77B of the Federal 
Bankruptcy Act earlier this year. 

William H. Harman, who has been elect- 
ed vice-president in charge of sales of the 
Baldwin Locomotive Works, will continue 
as vice-president also of Baldwin-South- 
wark Corporation. Mr. Harman was, for 
21 years, a member of the staff of R. D. 
Wood & Co., and, for some time prior to 
his leaving that company in 1915, held the 
position of sales manager of the hydraulic 
machinery division. From 1915 to 1929 he 
was president of the Southwark Foundry 
& Machine Co., and when this company be- 
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came, in 1929, part of the Baldwin group 
under the corporate name of Baldwin- 
Southwark Corporation, he became vice- 
president and general manager. Mr. Har- 
man is a member of the American Society 
of Mechanical Engineers, is president of 
the Diesel-Engine Manufacturers’ Associa- 
tion, and a member of the executive com- 
mittee of the Hydraulic Machinery Manu- 
facturers’ Association. 

* 

RonmERT S. BinKerp has resigned as vice- 
president and director of sales of The Bald- 
win Locomotive Works, and is planning to 
take a short rest before taking up other 


R. S. Binkerd 


work. Graduating from Yale in 1904, af- 
ter considerable experience with different 
types of civic associations, Mr. Binkerd in 
1917 became assistant to the chairman of 
the old Railway Executives’ Advisory 
Committee, which later became the Asso- 
ciation of Railway Executives. In 1923 
he became associated with the Eastern 
President’s Conference, being appointed 
vice-chairman of the committee on public 
relations. From 1927 to 1929 he was a 
partner with the stock exchange house of 


Jas. H. Oliphant & Co., of New York and 
Chicago. For the next several years he 
was retained in connection with various 
matters by different companies, including 
a number of banks and trust companies. 
During this period he also was one of the 
arbitrators who determined the value of the 
minority stock of the Michigan. Central 
Railroad in connection with the New York 
Central unification plan. In the spring of 
1931 he made a study of the economics of 
the use of motive power and in July of 
that year became associated with the Bald- 
win Locomotive Works. 


KENNETH J. Tosin, assistant vice-presi- 
dent for the Camel Sales Company, Chi- 
cago, has been appointed vice-president, and 
A. G. Dohm, assistant vice-president has 
also been appointed vice-president. L. F. 
Duffy has been appointed assistant vice- 
president. + 


Tue Onto Brass Company, Mansfield, 
Ohio, has announced that Claude R. Kings- 
bury, Seattle, Wash., has taken over the 
territory formerly handled by J. W. Wat- 
kins, who is leaving the employ of the 
company. Mr. Kingsbury has been with 
the company since 1927. 


Howarp V. CLARK, general manager of 
the order division for the Carnegie-Illinois 
Steel Corporation, Pittsburgh, Pa. has 
been appointed manager of sales of the 
sheet division of the corporation's general 
sales department. Mr. Clark succeeds 
Avery C. Adams, resigned. 


Harry F. KNaPP who has been asso- 
ciated since 1903 with the Carnegie-Illinois 
Steel Corporation, a subsidiary of the 
United States Steel Corporation, serving 
since 1931 as manager of sales of the 
Washington district sales office, has been 
appointed manager of sales, special ac- 
counts, with headquarters at Washington, 
D. C. and Andrew J. Snow, who joined 


The New Irvin Works of the Carnegie-Illinois Steel Corporation Dedicated on December 15 


The chief units of the plant are an 80-in. hot strip mill, an 84-in. tandem cold reducing sheet mill, 
and a 42-in. tandem cold reducing tin mill, supplemented by the necessary annealing furmaces, 


picking and tinning departments. 


The mills are electrically operated and have an annual capacity 


of 600,000 tons 
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She Choice is 


BARCO PRODUCTS 
are serving the twelve new, 
up-to-date 4-8-4 Type Atlantic 
Coast Line locomotives between 
engine and tender for steam 
heat, air brake, signal and 
stoker lines, and rear of tender 
steam heat connections. 


These locomotives are designed for continuous runs in 
passenger service between Richmond and Jacksonville. 


Increased boiler pressures, greater speeds signed or improved for these modern needs. 


and improved railroad services . . . among l ; 
other factors . . . have materially raised the BARCO Products are engineered to meet the 


standards of performance required from issue; a fact thoroughly demonstrated on 
locomotive specialties. 'The maximum safety, most of the finest locomotives and trains in 
economy and reliability of modern train North America. 


operations are, to a considerable extent, : 
dependent upon the degree to which BARCO Experience and Leadership Help 
numerous "special" devices have been de- Assure the Results Demanded Today. 


BARCO MANUFACTURING CO. 


1811 W. WINNEMAC AVE. CHICAGO, ILL. 
In Canada THE HOLDEN CO., LTD. Montreal—Moncton—Toronto— Winnipeg— Vancouver 


BARCO Type 3-V Engine BARCO Power Metallic Car 
Flexible Joints Tender Connection Low Water Alarm Reverse Gear Steam Heat Connection 


the company in 1912 and has spent his en- 
tire business career in that service, has 
been promoted from assistant manager of 
the Washington district sales office to 
manager of sales of that office. 

* 


W. W. Sesaro, vice-president and as- 
sistant general manager of The American 
Rolling Mill Company, Middletown, Ohio, 
has been elected a director of the company, 
to fill the vacancy on the Armco board of 
directors caused by the death of J. H. 
Frantz, of Columbus. 

* 


THE ASSOCIATION OF MANUFACTURERS of 
Chilled Car Wheels has established a re- 
search project at Battelle Memorial Insti- 
tute on chilled irons for use in car wheels, 
according to an announcement by F. H. 
Hardin, president of the association, and 
Clyde E. Williams, director of the Battelle 
Memorial Institute. The work will com- 
prise a critical study of the material in cur- 
rent use and of new compositions in the 
iron carbon group of metals. 


* 


Tuomas R. Cook, manager of inspec- 
tion and field service of the Baldwin Loco- 
motive Works, Philadelphia, Pa., has re- 
signed to enter the service of Coverdale & 
Colpitts, - consulting engineers, 120 Wall 
street, New York. It was during former 
association with Coverdale & Colpitts that 
Mr. Cook made the initial study of the re- 
lation of age to the cost of locomotive 
maintenance. Much of his attention while 
with Baldwin was directed to the study of 
motive-power economics. 


* 


Avery C. ADAMS, manager of sales, 
sheet division, of the  Carnegie-Illinois 
Steel Corporation, Pittsburgh, Pa., has 
resigned to become vice-president and as- 
sistant general manager of sales of the 
Inland Steel Company, Chicago. Mr. 
Adams was employed by the Trumbull 
Steel Company, Warren, Ohio, in various 
capacities from 1919 to 1928. He resigned 
from this company as assistant general 
manager of sales in May of that year to 
become manager of the tin plate division 
of the Republic Steel Corporation. In 
July of the same year, Mr. Adams entered 
the employ of the General Fireproofing 
Company in Youngstown, Ohio, as vice- 
president in charge of sales. He resigned 
from the latter position in June, 1936, to 
become manager of sales of the sheet divi- 
sion of the Carnegie-Illinois Steel Corpora- 
tion, Pittsburgh, Pa. 


* 


V. B. Emrick, representative of the 
Westinghouse Air Brake Company, at 
Washington, D. C. has been appointed 
southeastern district manager, with head- 
quarters at Washington. He succeeds 
Robert Burgess, who has retired after 45 
years of continuous service with the com- 
pany. Mr. Emrick, after serving for nine 
years with the Atchison, Topeka & Santa 
Fe as fireman and locomotive engineman, 
was employed by the Locomotive Stoker 
Company successively as mechanical expert 
and representative. He entered the employ 
of the Westinghouse Air Brake Company 
in 1929 as mechanical expert, at St. Paul, 
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Minn. One year later he was transferred 

to the St. Louis, Mo., office and in May, 

1938 became representative at Washington. 
* 

THE AMERICAN LOCOMOTIVE COMPANY, 
on December 13, received from the people 
of Schenectady, N. Y., under the sponsor- 
ship of the Chamber of Commerce of that 
city, a plaque commemorating the estab- 
lishment of the locomotive-building plant 
there in 1848. A unique feature of the 
exercises at Schenectady was the presenta- 
tion of two prizes for the best locomotive 
models made by residents of that city at 
a dinner in the evening at the Van Curler 
Hotel. President William C. Dickerman 
of the American Locomotive Company, in 
responding to greetings and well wishes, 
spoke on "Ninety Years of Locomotive 
Building." 

The Schenectady plant became a part of 
the American Locomotive Company in 1901 
when the Schenectady Locomotive Works 
and seven other locomotive building con- 
cerns were merged under that name. Two 
more companies were added later. 


Obituary 


FrLovp L. INGRAHAM, president of the 
Marquette Railway Supply Company, Chi- 
cago, died in that city on November 28, 
of heart failure. 


Horace B. SPACKMAN, retired vice-pres- 
ident of the Lukens Steel Company, 
Coatesville, Pa., died on December 11 of 
a heart attack at the age of 77. Mr. 
Spackman was born in Caln township, near 
Coatesville, on October 21, 1862, and at- 
tended grade school there and later John- 


Horace B. Spackman 


son's Academy, near Guthriesville. In 
January, 1881, Mr. Spackman started work 
with the Lukens Steel Company as an of- 
fice boy and in 1892 was appointed pur- 
chasing agent of the company. He became 
vice-president in 1900, retiring from active 
duty in May, 1929, after more than 48 
years of continuous service with the com- 
pany. From 1897 until his death he served 
as a director of the Lukens Steel Com- 
pany. 
* 

Russet. B. TEwksBumv, chairman of 
the board of The Oster Manufacturing 
Company, Cleveland, Ohio, died on Janu- 


ary l, at his winter home in Sarasota, Flor- 
ida, at the age of 79 years. Mr. Tewks- 
bury was one of the founders of this com- 
pany in 1893. In 1898, Mr. Tewksbury 
became the president of the company, which 
position he retained until five years ago 
when he became chairman of the board. 
He was also a director of the Cleveland 
Tractor Company and the Electric Railway 
Improvement Company, of Cleveland. 


GroncE THOMAS CookE, president of the 
American Railway Products Company, 
Darien, Conn. died on November 8. Mr. 
Cooke was born at Chicago, on May 28, 
1883. He began his career in 1901 as ap- 


George Thomas Cooke 


prentice draftsman with the Pullman Com- 
pany. In 1903 he served as chief draíts- 
man at the Pullman Calumet shops, and 
from 1906 to 1911 was mechanical inspector. 
He served from 1911 to 1917 as southern 
manager of the Chicago Car Heating Com- 
pany, Atlanta, Ga., and then went to New 
York as eastern manager of the Vapor 
Car Heating Company. From 1918 to 1925 
he was vice-president of the Union Metal 
Products Company and during the latter 
year became president of the American 
Railway Products Company. Mr. Cooke 
then began the manufacture of devices of 
his own invention. 
* 

G. LaRue Masters, vice-president in 
charge of sales of the National Lock Wash- 
er Company, Newark, N. J., whose death 
on October 25 was reported in the Novem- 
ber issue of the Railway Mechanical 
Engineer, started his early career in the 
paper business. He later served as man- 
ager and then as president of Unger Broth- 
ers, silversmiths. During the World war, 
Mr. Masters worked with the aircraft in- 
dustry and after the war, became associated 
with the National Lock Washer Company 
in the car equipment department and later 
became vice-president in charge of all sales 
of the company. Some years ago, he was 
elected a director of the company and was 
serving as a director and vice-president at 
the time of his death. 

* 


Frank D. MILLER, president and general 
manager of the National Brake Company, 
Inc., Buffalo, N. Y., died on December 6, 
at Buffalo General Hospital after a short 
illness. Mr. Miller was born at Tunk- 

(Continued on second left-hand page) 
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hannock, Pa., 60 years ago. He was edu- 
cated at Wyoming Seminary and Prince- 
ton University. In 1905 he went to Buf- 
falo and became associated with the Na- 
tional Brake Company and from 1910 to 
the time of his death had been president 
and general manager of that company. 
* 

Lewis T. CANFIELD, who retired as vice- 
president of the Cardwell Westinghouse 
Company, Chicago, in 1936, died in that 
city on December 3, after a short illness. 
Mr. Canfield was born on December 3, 
1861, and entered railway service in 1879, 
in the shops of the Indianapolis, Cincin- 
nati & Lafayette, subsequently serving with 
its successor, the Indianapolis, Cincinnati 


Lewis T. Canfield 


& St. Louis, which later became a part of 
the Cleveland, Cincinnati, Chicago & St. 
Louis. In 1889, he entered the employ of 
the Chicago, Rock Island & Pacific, and 
for nine years was foreman and division 
master car builder. In 1898, Mr. Canfield 
resigned to become associated with the 


General 


M. J. Donovan has been appointed me- 
chanical assistant, locomotives, office of the 
chief mechanical officer of the Chesapeake 
& Ohio, with headquarters at Cleveland, 
Ohio. 


Josr?H Bropnax BracknURN, mechani- 
cal assistant (locomotives) to the chief 
mechanical officer of the Chesapeake & 
Ohio, Pere Marquette and Nickel Plate, 
has been appointed mechanical engineer, 
with headquarters at Richmond, Va. 


J. A. PrLcHER, mechanical engineer of 
the Norfolk & Western, with headquarters 
at Roanoke, Va., has retired. Mr. Pilcher 
was born in Richmond, Va., on January 24, 
1868. He attended high school in Peters- 
burg, Va., and, in 1889, at the end of his 
freshman year at Cornell University, en- 
tered the service of the Richmond Loco- 
motive and Machine Works (predecessor 
of the American Locomotive Company). 
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Standard Railway Equipment Company, 
and on April 15 of the following year, 
was appointed master car builder of the 
Delaware, Lackawanna & Western. He 
remained in this position until December, 
1902, when he entered the employ of the 
American Car and Foundry Company, 
where, until 1910 he was in charge of car 
building in Manchester, England, and in 
Italy. In 1910, he resigned to become vice- 
president of the Cardwell Westinghouse 
Company. 
* 

WiLLIAM R. SEIGLE, chairman of the 
board since 1929 and research director of 
the Johns-Manville Corporation, died at 
St. Mary's Hospital, Rochester, Minn., on 
December 27. 

* 

Frank N. Horrstot, founder and for- 
mer president of the Pressed Steel Car 
Co., Inc., Pittsburgh, Pa., died on Decem- 
ber 25 at his home in New York City, after 
a brief illness, at the age of 77 years. 

* 

RosweLL P. CoorEv, who served as east- 
ern manager of the Vapor Car Heating 
Company, New York, until about 1934, and 
had been for many years in the railway 
supply business, died suddenly on Decem- 
ber 21 in the Embassy Hotel, where he 
made his home in New York City. 

* 


SaMvEL G. Rea, vice-president of the 
Standard Railway Equipment Company, 
whose death on November 16 was reported 
in the December issue of the Railway Me- 
chanical Engineer, was born at Marietta, 
Ohio. Mr. Rea was educated at the East- 
man Business College, Poughkeepsie, N. Y., 
and first started work with the Vivian 
Bond & Company, metal importers. He 
then organized the Century Railway Equip- 
ment Company and in 1911 went with the 
Standard Railway Equipment Company as 
vice-president in charge of sales in the 


Personal Mention 


On January 13, 1891, he became a drafts- 
man in the mechanical engineer's office of 


J. A. Pilcher 


the N. & W. Eight years later he was 
asked to join the engineering staff of the 


eastern district, with headquarters at New 
York. He attended the Second Plattsburg 
Camp, Plattsburg, N. Y., during the World 
War and attained the rank of lieutenant- 
colonel in the 305th Field Artillery. 
* 

C. E. Ek.inp, vice-president of the 
Camel Sales Company, a subsidiary of the 
Youngstown Steel Door Company, Chi- 


cago, died in that city on December 1, of 
Mr. 


Eklind 


a complication of ailments. 


C. E. Eklind 


was born on October 8, 1878, at Orebro, 
Sweden, and was educated in that country 
and in Germany where he took post gradu- 
ate work. He was first employed by the 
Pressed Steel Car Company, and in 1904 
entered the mechanical department of the 
Atchison, Topeka & Santa Fe, where he 
served as a designing engineer. In 1923 
he resigned to enter the employ of the 
Camel Company, Chicago, and in 1935 
was elected vice-president of the Camel 
Sales Company, which became a subsidiary 
of the Youngstown Steel Door Company 
on December 1, 1937. 


Baldwin Locomotive Works. Three years 
later, in 1902, he was called back to the 
N. & W. as mechanical engineer. During 
his many years with the railroad Mr. Pil- 
cher supervised the designing of more than 
a dozen different classes of locomotives. 
He has been active in the work of the Me- 
chanical Division of the Association of 
American Railroads and is a life member 
of the American Society of Mechanical 
Engineers. 


H. W. REvNoLbs, assistant mechanical 
engineer of the Norfolk & Western, has 
been appointed mechanical engineer, with 
headquarters at Roanoke, Va., succeeding 
J. A. Pilcher, who has retired. Complet- 
ing his education in the early 1900's, Mr. 
Reynolds was employed, first, in the test 
department of the American Locomotive 
Company at Richmond, Va., then as a ma- 
chinist in the employ of the Newport News 
Shipbuilding and Dry Dock Co., and later 
as a draftsman for the Ball & Wood Com- 
pany, New York, and the Ironton Engine 
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“Availability i is averaging 94 per cent with some 
records as high as 98 per cent. 
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ROUTE OF THE MECFETS 
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EMC Diesels are saving ue a | 
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carrying and amortization charges. a 


This tremendous earning power makes - 
EMC Switchers the most profitable mo- 
live power investment. And remember 
this — EMC Diesels will normally pay for 
themselves out of savings in five years. 
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ORPORATION 


ORANGE, IEEINOLS. US A. 


Company. His affiliation with the N. & 
W. as a draftsman in December, 1905, 
followed a period of service with the then 
Virginia Bridge & Iron Company at Roa- 


b 


AÀ 


H. W. Reynolds 


noke. In 1918 he was promoted to the 
position of mechanical inspector, and for 
four years he was foreman and assistant 
general foreman in the electric locomotive 
department of the N. & W. at Bluestone, 
W. Va. Returning to Roanoke on July 5, 
1928, Mr. Reynolds served as mechanical 
inspector until November 16, 1936, when 
he was appointed assistant mechanical en- 
gineer. 


TuHoMAS Britt, general fuel agent of 
the Canadian Pacific, with headquarters at 
Montreal, Que., has retired after nearly 51 
years of service. 


L. E. Grant, chief chemist and metal- 
lurgist of the Chicago, Milwaukee, St. 
Paul & Pacific, has been appointed metal- 
lurgical and welding engineer, serving all 
departments. 


Jose Moraes SANCHEZ has been ap- 
pointed superintendent of motive power of 
the Southern Pacific in Mexico, with head- 
quarters at Empalme, Son., Mexico, suc- 
ceeding A. Kasten. 


Master Mechanics and 
Road Foremen 


F. A. LINDEMAN, master mechanic of the 
New York Central at Avis, Pa., has re- 
tired. 


C. A. Pease has been appointed master 
mechanic of the New York Central at 
Avis, Pa., succeeding F. A. Lindeman. 


ASHBURNE OLIVER, assistant engineer of 
tests of the Norfolk & Western at Roa- 
noke, Va., has been appointed assistant 
road foreman of engines of the Radford 
division, with headquarters at Roanoke, Va. 


ANTONE MILLER, trainmaster and road 
foreman of engines of the Toledo division 
of the Pennsylvania, has been appointed 
trainmaster and road foreman of engines 
of the Grand Rapids division, to succeed 
J. D. Scott, deceased. 


Harry N. RowLEs, assistant trainmaster 
of the Pittsburgh division of the Pennsyl- 
vania, has been promoted to the position 
of trainmaster and road foreman of en- 
gines of the Toledo division. 
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W. H. JACKSON, assistant road foreman 
of the Norfolk division of the Norfolk & 
Western at Crewe, Va., has been promoted 
to the position of road foreman of engines, 
Pocahontas division, with headquarters at 
Bluefield, W. Va. 


J. J. TuoMPrsow, assistant road foreman 
of engines of the Radford division of the 
Norfolk & Western at Roanoke, Va., has 
been appointed assistant road foreman of 
engines of the Norfolk division, with head- 
quarters at Crewe, Va. 


B. R. Carson, assistant road foreman of 
engines of the Philadelphia Terminal divi- 
sion of the Pennsylvania, has been ap- 
pointed assistant road foreman of engines 
of the Pittsburgh division, with headquar- 
ters at Conemaugh, Pa. 


P. R. LocvtE, an engineman on the Wil- 
liamsport division of the Pennsylvania, has 
been appointed assistant road foreman of 
engines of the Philadelphia Terminal divi- 
sion, with headquarters at Philadelphia, 
Pa. 


Shop and Enginhouse 


G. E. Payne, gang leader at the Shaffers 
Crossing shop of the Norfolk & Western 
at Roanoke, Va., has been promoted to the 
position of assistant foreman at that shop. 


GirpERT B. Prick, automatic train con- 
trol mechanic in the shops of the Norfolk 
& Western at Roanoke, Va., has been pro- 
moted to the position of assistant foreman 
in the erecting shop at Roanoke. 


E. G. SrrrsE, assistant foreman in the 
erecting shop of the Norfolk & Western 
at Roanoke, Va., has been promoted to the 
position of foreman in the erecting shop at 
Roanoke. 


P. T. Briers, general foreman of the 
locomotive shops of the Chesapeake & Ohio 
at Charlottesville, Va., has been transferred 
to the position of general foreman at the 
Hinton, W. Va., locomotive shops. 


Epwarp L. Rrcuangpsow, foreman of the 
erecting shop of the Norfolk & Western 
at Roanoke, Va., has retired. Mr. Richard- 
son became an apprentice in the employ of 
the N. & W. on February 12, 1887. He 
progressed through the positions of gang 
foreman, foreman and general foreman at 
West Roanoke, and on February 15, 1918, 
was appointed master mechanic on the Nor- 
folk division. He returned to the Roa- 
noke shops as foreman, erecting shop on 
January 1, 1919. 


Obituary 
WirLIAM C. Situ, who retired in 1937, 
as master mechanic of the Missouri-Pa- 
cific, with headquarters at Dupo, Ill, died 
on December 20, at Manchester, Mo. 


E. Z. MANN, general mechanical instruc- 
tor of the Atlantic Coast Line, with head- 
quarters at Waycross, Ga., died at his home 
in that city on November 3. After acting 
in various other capacities, Mr. Mann serv- 
ed as road foreman of engines of the At- 
lantic Coast Line from 1918 to 1927, when 
he became general mechanical instructor. 


Trade Publications 


Copies of trade publications 
described in the column can 
be obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


"KENNAMETAL."—McKenna Metals Com- 
pany, 182 Lloyd avenue, Latrobe, Pa. 24- 
page catalog, No. 2. “Kennametal” tools 
and blanks for steel and metal cutting. 

* 


NICKEL ArLoy SmEEkLs.— The Interna- 
tional Nickel Company, Inc., New York. 
Data Sheet No. 1, Section III—a 42-page 
booklet on the Properties and Uses of 
Some Cast Nickel Alloy Steels. 

* 
AND CUSHIONING MAIER- 
IALSs.—. American Hair & Felt Company, 
Chicago. Catalog No. 38. A complete 
catalog of hair-felt products for thermal 
insulation, sound absorption and general 
cushioning. 


INSULATING 


* 


Contour SAWING.—Continental Machine 
Specialties, Inc., 1301 Washington avenue 
South, Minneapolis, Minn. 150-page, 
thumb-indexed Handbook on Contour Saw- 
ing, plus "100 examples of ways to cut 


machining costs" as submitted by  Doall 
users. 
* 
Hicu Propuction Cuttinc Toots. — 


Scully-Jones & Company, Chicago, Engi- 
neering Manual No. 400. An unusually 
comprehensive catalog of standard and spe- 
cial high-production cutting tools. Essen- 
tially a book bound in imitation leather 
and containing 319 8-in. by ll-in. pages. 
The picture index in the first 17 pages 
shows each tool and gives its correct name, 
the reference page on which is additional 
descriptive data, stock sizes, etc. 


Cotp-DrawNn  SrEELS. — Union Drawn 
Steel Division of the Republic Steel Corp- 
oration, Cleveland, Ohio. 24-page illus- 
trated handbook, "Cutting Costs with Cold- 
Drawn Steels.” A non-technical discussion 
of the results of cold drawing and the best 
methods of utilizing the improved physical 
properties of the steels. Said to be the 
first published work outlining the full story 
of the advantages of cold-drawn steels and 
showing how these steels can be used in 
reducing the cost of manufacturing ma- 
chined and structural parts. Designed also 
to serve as a guide in the selection of ma- 
terials for such applications. 


WELDING AND CUTTING APPARATUS AND 
SuPPLIEs.— Air Reduction Sales Co, 60 
East Forty-second street, New York. Cata- 
log 22, 32 pages. Depicts hand welding 
and cutting torches and tips, pressure regu- 
lators, fluxes, rods and other supplies, and 
complete outfits for industrial uses.—Cata- 
log 21, 64 pages. Contains, in addition to 
those items in Catalog 22, other informa- 
tion dealing with acetylene generators, in- 
dustrial gases and oxy-acetylene machines. 
with several pages devoted to pipe-line 
safety devices, two pages on National Car- 
bide and two on Wilson arc welders. 
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ARE YOUR BACK SHOPS — 
MAKING THESE SAVINGS 


HESE typical jobs, done with modern machin- 

ery, were snapped during a trip through a 
number of railroad shops. The savings were esti- 
mated by shop men on the job. 


Modern machine tools like these not only cut costs 
but also gear your back shops for the high-precision 


work required on modern motive power. 


G-E electric drive is used on these machines and for 
many other shop applications. Smooth and accurate 
in action and thoroughly dependable in operation, 
this drive permits releasing your locomotives more 
quickly from the back shop for more revenue-miles 
on the road. General Electric, Schenectady, N. Y. 


Sharpening Tool-steel Cutters 
SAVING— 30% to 40% 
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General Overhaul of the 


New Haven Comet 


One of the three units of the Comet at Van Nest Shop 


Is a previous article appearing in the January, 1937, 
issue of Railway Mechanical Engineer, the results of the 
first year of operation of the New Haven Comet were 
described. The train has now passed its three-year mark 
and on November 1, 1938, was released from its first 
general overhaul after making 405,000 miles in service. 
In the course of this work the train was almost entirely 
dismantled, so that an excellent opportunity was afforded 
for detailed inspection of the equipment, as a result of 
which many interesting and in some cases unsuspected 
facts and conditions were brought to light. 

Since the type of service operated has a direct bearing 
on equipment performance, the results of the general 
overhaul were additionally significant by reason of the 
fact that during the preceding nine months the duty 
imposed on the Comet was the severest in its history. 


* Engineer electric and automotive equipment, N. Y. N. H. & H. 
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By P. H. Hateh* 


The first general overhaul of 
the three-car Diesel-electric 
train at the end of three years 
of service, during which time 
it ran 405,000 miles, reveals 
many interesting facts con- 
cerning the operation of 
power plants and auxiliaries 


Due to the re-arrangement of service in the Boston- 
Providence territory in September, 1937, several steam 
trains were discontinued and The Comet's schedule was 
altered to provide substitute and in some cases additional 
service. This has resulted in increased patronage for 
the train, but has involved operating it in what might 
be called “local express" service for a majority of its 
trips. At the present time only two of the 10 single 
trips week-days between Boston and Providence involve 
the old schedule of 44 minutes for a 44-mile run includ- 
ing two intermediate stops; two other trips involve a 
total of three intermediate stops with schedule lengthened 
to 48 minutes; the remainder involve five stops with a 
55-minute schedule. On Sundays four round trips or 
eight single trips with five stops and a 55-minute sched- 
ule are operated. Special Sunday excursions have been 
eliminated, and The Comet is now in regular operation 
both week-days and Sundays. 

It can readily be appreciated that the assignment of a 
train designed for high-speed operation to local express 
runs with frequent stops imposes a greatly increased duty 
on its motive power equipment. This has been reflected 
in increased fuel consumption and decreased brake-shoe 
and wheel mileage as well as in less tangible factors. 

The ordinary maintenance of the train is handled at 
Boston at night. A special force has been organized 
and is assigned exclusively to the Comet work. Weekly 
inspections are performed progressively throughout the 
week; monthly and I. C. C. inspections are handled as 
a unit one day a month, the train being taken out of 
service for this purpose. 

Due both to the desirability of a complete check-up of 
the condition of the train as well as to the actual state 
of the Diesel engines after 314 years of operation and 
405,000 miles, a general overhaul was scheduled for the 
summer of 1938. Van Nest shop (New York City), the 
central point for repairs to main-line electric locomotives 
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and multiple-unit cars, as well as Diesel-electric switching 
locomotives, was selected as the logical place for the 
Comet general overhaul and accordingly, on July 3, 
1938, the train was moved under its own power to that 
shop. 


Preparations for the General Overhaul 


Several months previous to the actual shopping, the 
groundwork for the overhaul was laid. It was known in 
advance that certain work would be necessary; confer- 
ences were held with the local forces to develop addi- 
tional items, supplemented by actual inspections of dif- 
ferent parts of the train. From these various sources 
it was possible to make up a comprehensive work sched- 
ule and requisition the necessary material. 

'The unknown quantities, of course, were what condi- 
tions would be found when the equipment was disman- 
tled and what material would then be required. It was 
on this account, therefore, that efforts were directed 
toward as prompt and systematic disassembly of appa- 
ratus as possible. 

While the shop forces were in most cases familiar with 
the different kinds of work required, they were totally 
unfamiliar with the particular details of the work peculiar 
to the Comet. For example, there was in general 
nothing new about the truck work; specifically, however, 
there were the shock-absorber units of the trucks which 
required entirely new and unfamiliar treatment. The 
same was true of Diesel engines, electrical control, heat- 
ing boiler, and so on. 

Hence when the schedule of general overhaul items 
was completed, a meeting was held with those who were 
to assist in general supervision, and each man was as- 
signed those items in his particular field. Similar as- 
signments were subsequently made to the shop super- 
visors who were at the same time informed to whom to 
look for general supervision in carrying out various 
classes of work. This procedure was of great assistance 
in overcoming the general obstacle of unfamiliarity. 


The General Overhaul 


The general overhaul work got under way on July 
5. The first main activity undertaken was separating 
the three cars and placing them on dummy trucks to fa- 
cilitate their movement about the shop. This was the 
first time since the train was built that this was done and 
it afforded an opportunity to inspect the articulation 
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The parts of the two Diesel en- 

gines of the Comet were com- 

pletely dismantled— These, together 

with some truck parts, are shown 

in the shop while undergoing 
repairs 


Engine-room hatches were lifted off and 


connections. 
Diesel engines, electrical equipment, air compressors, 


battery, heating boiler, etc., were removed. Seats and 
interior fittings were removed from the car bodies. In 
other words, nearly all important items of equipment were 
taken out and sent to the respective departments in the 
shop for attention. 

Under the following headings is given an outline of 
the work involved on various major parts of the train 
or its equipment. 


DIESEL ENGINES* 


The largest single item of work on the Diesel engines 
was the reconditioning of crankshaft journals and pins. 
After some investigation a local company was found 
which had grinding equipment suitable for the shaíts in 
question and which furthermore had had extensive ex- 
perience in such work, and aíter removal both crank- 
shafts were boxed and shipped to this company. Table 
I shows the diameters of individual crankshaft journals 
and pins of both engines before reconditioning and Table 
II the clearances at the pins and main bearings. 

The pins and main journals of the No. 1 engine crank- 
shaft were both ground .025 inch undersize; the pins of 
the No. 2 engine crankshaft were ground .025 inch under- 
size and the main journals .035 inch undersize. 

It is believed that on completion of the work the 
crankshaíts were fully as accurate as when new. 

Table III gives the clearances as found at the crank- 
pins and main bearings of the two engines. 

-The main bearings, particularly in the No. 2 engine, 
were found to be in need of replacement. The crankpin 
bearings, on the other hand, came through the 314 years 
in excellent condition in both engines. 

The new undersize main bearings purchased were 
lined with a special soft babbitt in accordance with the 
manufacturer's latest design. The new undersize crank- 
pin bearings were lined with the same grade of babbitt 
as formerly. Special arrangements were made for bor- 
ing both main and crankpin bearings to size. For the 
former a boring bar was made up, and a vertical milling 
machine, formerly used for milling slots in the stators of 
single phase motors used in the original New Haven elec- 
tric passenger locomotives, was adapted for use with it. 


* The Comet is equipped with two Westinghouse six-cylinder, four-cycle 


Diesel engines developing 400 hp. at 900 r.p. m. The cylinder size is 
9 in. by 12 in. A complete description of the train appeared in the Rail- 
way Mechanical Engineer for May 1935, page 185. 
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This made an excellent combination and produced very 
satisfactory results. 

For boring the crankpin bearings, a jig was made to 
hold the connecting rod with the bearing so that each one 
could be bored to the same dimension from center of the 
piston pin bushing to the center of the bearing, thus 
maintaining the correct stroke throughout. 


completely dismantled and new parts installed as dic- 
tated by amount of wear found. A new ball thrust bear- 
ing arrangement was applied to the timing-governor 
spline shaft on account of frequent failures of the old 
type bearing. 

New high-pressure fuel-injection pumps were installed 
at the previous annual repair shopping, and hence beyond 


Table I — Crank Pin Measurements 


Crank Pin DIAMETERS, INCHES 


No. 1 Engine No. 2 Engine 
eS ST aa = rr E 
Crank Pin No. 1 2 3 4 5 6 i 2 3 4 5 6 
E Vertical 4.9955 4.9965 4.995 4.994 4.995 4.992 4.993 4.9925 4.995 4.991 4.994 
ront Horiz. Š 4.998 4.9975 4.998 4.996 4.9975 4.997 4.996 4.9945 4.997 4.997 4.994 
R Vertical 4.9965 4.9965 4.9955 4.994 4.996 4.994 4.991 4.994 4.9935 4.9895 4.9935 
rar Horiz. 4.9985 4.9985 4.9975 4.9965 4.998 4.996 4.997 .995 4.9965 4.997 4.9945 
Initial (actual) 4.999 4.999 4.999 4.999 4.999 4.999 4.9995 4.9995 4.999 4.9995 4.999 
Maximum diametral wear, .005 in.; Maximum diametral wear, .010 in.; 
Maximum  out-of-round, — .003 in. Maximum out-of-round,  .0075 in. 
Table II — Main Bearing Measurements 
Main BEARING Journat Diameters, INCHES 
No. ! Engine No. 2 Engine 
"— p — i NISI E C M 
Bearing No. 2 3 4 5 6 RET 2 3 4 5 6 7 
Front Vertical 4.9965 4.997 4.9935 4.997 4.997 4.996 4.999 4.996 4.991 4.988 4.993 4.995 4.999 
ron Horiz. ............. 4.997 4.996 4.998 4.996 4.995 4.997 4.998 4.9965 4.996 4.9995 4.997 4.9955 4.997 
R Vertical 19 4.9945 4.995 4.996 4.996 4.996 4.998 4.997 4.9895 4.9905 4.994 4.9955 4.997 
far Horiz. ...... 9985 4.998 4.998 4.996 4.9965 4.9965 4.9905 4.997 4.997 4.998 4.9965 4.997 4.9965 
Initial (nominal) i 000 5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000 
Maximum diametral wear, .0065 in.; Maximum diametral wear, :012 in.; 
Maximum out-of-round, .0045 in. Maximum out-of-round, 0.115 in. 
Table III — Bearing Clearances 
No. 1 Engine No. 2 Engine 
— £7 ex - —_ 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
Crankpin (on top center) .. — .005 .005 003 007 .007 .008 T 005 004 .008 .008 -006 .009 a. 
Main (maximum) ........ .012 .015 .013 .022 .012 .013 .015 .019 .0125 * M * .012 .011 


* Defective babbitt prevented taking correct measurement. 
Note: Dimensions given are in inches. 


When being assembled for boring, all bearings were 
set up with proper thickness of shims. 

Due to weakness in design of the original type cylinder 
liners, they had been replaced with new design liners with 
a nominal bore of 876 inches instead of the original bore 
of 9 inches. Likewise pistons with the so-called dish 
tops had replaced the old type pistons and turbulence 
rings. These changes having been made within a year 
or so, nothing of any special significance was developed 
by the overhaul regarding liner and piston life except the 
general conclusion that liner wear appeared to be satis- 
factory with the piston-ring arrangement used. The 
latter has been changed and it is expected that improve- 
ment both in wear and lubricating-oil consumption will 
result. In brief, this arrangement consists of tapered 
compression rings with bronze inserts in the two top 
grooves, plain tapered compression rings in the next 
three grooves, and oilcutter rings in the two bottom 
grooves. 

The principal cylinder-head activities consisted of the 
renewal of rocker-arm bushings and valve guides, grind- 
ing of valves and resurfacing of valve seats. The de- 
compression lever arrangement on the engines was dis- 
continued. 

Camshafts were removed and inspected and found to 
be in good condition with very little cam wear. Cam- 
shaft bearings were in good shape. 

Gear-train back lash was encountered in both engines, 
but after renewal of worn bushings it was reduced to 
such an extent that it is expected the present gears can 
be continued in service until the next general overhaul. 

The hydraulic governors and timing governors were 
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a thorough checking of drive, control, eccentrics, con- 
necting rods, by-pass valves and check valves the assem- 
blies were not disturbed. At the conclusion of the re- 
pairs, of course, all pumps were set and adjusted for 
correct start and duration of injection. Nozzles were 
cleaned, tested and adjusted as necessary. 

All water and lubricating-oil radiators were removed, 
tested and thoroughly cleaned. They were found to be 
in generally good condition with the exception of a few 
easily repaired leaks. Lubricating oil piping, in partic- 
ular, was cleaned by pumping a special hot solution 
through it to remove the carbon coating on the interior. 

Lubricating-oil gear pumps were removed and new 
gears and other parts installed. A new impeller, shaft 
and packing were installed in the No. 1 engine water 
pump; a new shaft and packing in the No. 2 engine 
pump. 

In order to correct somewhat excessive corrosion in 
spots in the water spaces of the engines, the water treat- 
ment previously used was intensified and the spots were 
filled in with compound. 

~The exhaust-manifold muffler on the No. 1 engine had 
been fitted with a sheet metal housing arranged to be 
ventilated by the ejective action of the exhaust gases. 
This was applied two years ago in the attempt to reduce 
the temperature of the engine room and of the battery 
electrolyte. While the battery temperature has since been 
materially reduced by other means, nevertheless tests 
showed that the muffler housing had actually reduced the 
engine-room temperature somewhat, and it was thought 
that by keeping a more constant temperature on the 
muffler itself, expansion with consequent cracking had 
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also been reduced. Hence during the general overhaul, 
a similar housing was applied to the exhaust-manifold 
muffler of the No. 2 engine. 

Previously the crankcase breather pipe on both engines 
was led directly to the outside under the train. This 
made one more source of oil drip underneath and in 
case of any visible vapors made an unsightly appear- 
ance at stations. During the general overhaul this was 
corrected by leading the breather into the air intake 
manifold on each engine. 

Another improvement was the installation of separate 
drain lines into the fuel tank at each end for low-pressure 
regulating valve spillover and high-pressure nozzle spill- 
over. The previous arrangement resulted in undesirable 
oil leaks and dilution. 


ELECTRICAL EQUIPMENT 


The main and auxiliary generators were removed for 
commutator turning, cleaning and painting of the arma- 
tures, fields and leads and dismantling and inspection 
of bearings. The No. 1 main generator ball bearing 


The “whirled” finish on the sides being put on with an air tool 


was renewed because of the condition of the outer race. 

All traction motors, including the spare. had gone 
‘through the shop within a year for commutator turning 
cand installation of roller armature bearings. Hence at 
the overhaul, it was necessary only to clean and inspect 
them and to check the bearings. 

Radiator fan motors, air compressor motors and Freon 
compressor motors were removed for general attention 
including turning of commutators. 

Small auxiliary motors for evaporator fans, exhaust 
fans, fuel transter pumps, boiler-water pump, boiler 
burner and boiler oil pump were removed and over- 
hauled, as was the boiler-control ac-dc motor generator 
‘set. 

Relays were removed, overhauled, tested and adjusted, 
‘as were contactors, unit switches and reversers. Master 
controllers were inspected in place. 

Some wiring was renewed, principally on account of 
deteriorated insulation due to being subjected to external 
heat, such as engineroom lighting wiring, resistor connec- 
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tions and wiring for throttle operators, trips, etc., on 
the engines. Oil-soaked leads were cleaned and general 
attention was given as required to all exposed wiring 
and cable in the way of renewal of insulation, cording 
and protection against chafing. 


STORAGE BATTERY 


On test discharge the battery was found to have ap- 
proximately 85 per cent of rated capacity. Internal 
inspection. of some cells, however, indicated the need 
for special treatment if another year's service were to be 
obtained. Hence the 56 cells were sent to the manu- 
facturer's service station where the necessary attention 
was given them. This included the renewal of six cells 
of very low capacity with used cells in good condition 
after which slightly over 100 per cent capacity was ob- 
tained on test discharge. Thus it is believed that satis- 
factory service will be obtained for the next year al- 
though it will probably be necessary to purchase a new 
battery at the next annual repairs to the train. 

Mention has alreadv been made in this and the pre- 
vious article on The Comet of the unsatisfactory battery 
conditions which were found to exist. These were first 
laid to high engine-room temperatures, but a subse- 
quent thorough investigation and analysis showed con- 
clusively that lack of proper control of charging rates was 
mainly responsible. This has been remedied by the 
installation of voltage regulators to hold charging volt- 
ages at idling to its proper value. Hence, while as men- 
tioned previously, it will no doubt be necessary to renew 
the entire battery next year after a life of almost 4% 
years, it is expected that the new battery will have a 
much better chance to realize a long life in Comet 
service. 


SPEEDOMETER 


The experience with the speedometer equipment had 
been rather unsatisfactory. Lack of permanency of 
adjustment and inconsistency of indication were the prin- 
cipal troubles. Accordingly the speedometer was re- 
turned to the plant of the manufacturer for checking and 
repairs, the latter including modernization in certain 
important respects. Experience in service so far shows 
considerable improvement. 


AIR BRAKE EQUIPMENT 


All major items of the air brake equipment were re- 
moved for repairs and testing. Both Decelakrons were 
inspected and adjusted for proper deceleration settings. 
Necessary minor repairs were made to the air com- 
pressors. 


Doors AND Door CONTROL 


Opportunity was afforded for thorough inspection of 
door engines and door- and step-operating mechanisms. 
Cup leathers were renewed and bleeder cocks ground in. 
New and larger pins were installed in the levers, and 
magnet valves, interlocks, indicating lights, switches, etc.. 
were inspected. Leads to the outside door switches from 
junction boxes under the floor were renewed. 

The train was originally equipped with rubber step 
treadles with a contact-making arrangement so connected 
that a door could not be closed with anyone standing on 
the folding steps or if a door were starting to close, any 
weight on the treadles would immediately open the door 
and let down the steps. Because of difficulty in keeping 
them waterproof, however, and operating on a relatively 
high voltage for door-control circuits, these treadles fre- 
quently grounded and occasionally set up false circuits 
which were extremely troublesome. For instance, while 
the train was in motion a door and steps might open 
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which would stop the train, but in some cases not before 
the steps had fouled an intertrack fence, dwarf signal or 
some similar wayside object. Furthermore, since the 
door circuits were connected to the main control cir- 
cuits of the entire train, it was highly undesirable to have 
any grounds whatever in any part of the system. Hence 
in view of the fact that other and more effective safety 
devices were already in service, it was decided to dis- 
connect the door treadles entirely. This had been done 
some time previously, but at the general overhaul the 
old rubber treadles were replaced by aluminum step 
treads with suitable anti-slip pattern. These are much 
neater in appearance, and should outlast the former 
treadles with less maintenance. 

The passenger-compartment door checks had given 
considerable trouble with wear of the bolts used to hold 
the doors in the open position. "These checks were re- 
newed and changes were made by the manufacturer 
which have definitely improved their operation. 


AIR-CONDITIONING APPARATUS 


Except for the completion of the relocation of fluid 
control valves in the car vestibules to make them more 
accessible, only routine attention was given for the most 
part to the air conditioning apparatus. 


BOILER AND CONTROL 


The heating boiler was removed and given general 
repairs. A new and improved firebox was installed. 

The automatic control equipment for the boiler was 
inspected and repaired. The motor-generator set was 
moved to a more suitable location away from the fire 
door. 

Steam train-line expansion joints were repacked and 
regulators were dismantled, repaired and adjusted. 


Truck Repairs 


Both motor and articulation trucks were completely 
dismantled. Motor-truck wheels had been renewed late 
in the previous spring and at the general overhaul the 
contours were restored; articulation truck wheels were 
renewed. All roller bearings were removed and in- 
spected by manufacturers’ representatives. 

The center-plate assembly in the motor trucks was of 
special design and made use of rubber units and plates of 
special material. Experience in service was not very satis- 
factory and it was replaced with a more conventional ar- 
rangement which gave much better results. Articulation- 
truck center plates were of generally similar construc- 
tion and these were modified at the general overhaul. 

Repairs were made to the motor nose supports, wear 
plates were renewed as necessary, brake rigging and 
other pins and bushings were replaced and other truck 
maintenance of a routine nature was attended to. Motor- 
axle bearings were rebabbitted. Four new design slack- 
adjuster engines were installed for test, one on each 
truck. 

Probably the center of interest in the Comet trucks 
is the shock absorbers. Each of these, it will be recalled, 
is fastened at the top to the truck frame and at the 
bottom to one end of the equalizer supporting the truck 
bolster. They hang at an unusually wide outward angle 
compared to the conventional bolster hangers. The 
shock absorbers themselves are the same type as used 
for airplane landing gear. In brief they consist of an 
inner and outer coil spring with hydraulic damping. The 
fluid used is a half-and-half solution of alcohol and castor 
oil, the former being added to obtain fluidity in cold 
weather. 

After the second year of service, the shock absorbers 
were returned to the manufacturer for inspection and re- 
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pairs. Many of their parts were found to be in such 
condition that annual dismantling and inspection was 
decided upon thenceforth. 

Accordingly the railroad made up the necessary tools 
for this and at the general overhaul the eight motor 
truck and eight articulation truck absorbers were dis- 
assembled. All of the main springs were found to be in 
excellent condition. The top spring retainers, however, 
had rubbed against the ground portion of the piston rods 
to such an extent that eight rods required building up to 
their original diameter in order to maintain the effective- 
ness of the leather packing preventing loss of fluid. 
Chromium plating was resorted to for this restoration. 
Most of the wear had taken place on the top sides of the 
rods due to the angle of suspension of the absorbers. 

Various means of eliminating this wear were studied 
since the need for building up was becoming an annual 
occurrence and would eventually mean the scrapping of 
the rods, to say nothing of the expense and trouble en- 
countered each year. Spring retainers made of high- 
tensile aluminum bronze were eventually decided upon 


A. 


Line-boring the main bearings of one of the Diesel engines 


and manufactured, the design being changed so that the 
surface in contact with the rods provided as great a bear- 
ing area as possible. Experience in service with the 
new type retainers will be watched with great interest. 


The Superstructure 
Can BODIES 


'The Comet is essentially an aluminum train. With the 
separation of the cars and the removal of equipment in- 
cident to the general overhaul, a careful check was made 
to determine if corrosion of any aluminum parts had 
occurred. Only a few instances were found and these 
in relatively unimportant locations, so that the train was 
given a clean bill of health in this regard. The spots 
in question were treated with a special corrosion-resist- 
ant paint for aluminum recommended by the manuíac- 
turer. 

The condition of the interior finish of the cars be- 
tween the windows and floor and on some of the bulk- 
heads made it necessary to replace it during the over- 
haul. The basic cause of the trouble was moisture, either 
from natural sweating or steam leaks, or both, the result 
being a blistered and spotted surface here and there, 
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with numerous holes punched through. The removal 
of the finish provided an opportunity to check the con- 
dition of the aluminum foil insulation which was found 
to be excellent. 

New rubber flooring was applied to the aisle of the 
center car, and other rubber flooring was repaired as 
necessary. New rubber mats were installed in the ves- 
tibules. 


PAINTING AND EXTERIOR FINISH 


The Comet was completely repainted inside and out. 
Except for the so-called “whirled” finish of the aluminum 
sheets on the outside no particular problems were en- 
countered. 

When the train was built, the surfaces corresponding 
to the letter board on conventional cars and the side 
sheets under the windows were left in natural aluminum 
color. To heighten the effect these surfaces were given 
a whirled finish consisting of overlapping circles, which, 
when varnished and waxed, presented a striking and at 
the same time pleasing appearance. This finish, how- 
ever, has been very difficult to maintain, the reason being 
that the protective varnish and wax coating has worn 
through in places, particularly where subjected to the 
action of snow and rain at high speeds or constant wiping 
where fuel or lubricating oil spilling has occurred at or 
near the filling points. An aluminum surface, particularly 
one that has been roughened by the whirling process. 
oxidizes very readily, with the result that the whirled 
finish had disappeared completely in spots. At various 
times in the past these spots have been patched up with 
new whirling, but by the time of the general overhaul 
considerable attention was necessary. 

All of the side sheets were re-whirled, and for this a 
guide for the whirling tool was made up and arranged 
so that it could be slid along the surface on tracks bolted 
to the top and bottom of the sheets. An air motor with 
a fibre disc was used, together with an abrasive com- 
pound for the surface of the disc in contact with the 
sheets. One of the illustrations shows the whirling 
process under progress on one of the cars. While a 
fairly neat job could be done in this manner, it was very 
expensive and was not equal to the original finish which 
was given to individual flat aluminum sheets before 
application to the train. 


WATER STORAGE TANKS 


Diesel-engine sub-base, water, fuel-oil and lubricating- 
oil storage tanks and car structure beneath the engine 
room are all combined into an integral, built up bed 
plate at each end of the train. In the No. 1 end, the 
water tank is used for service water which is pumped to 
the saloons; in the No. 2 end, it is used for boiler feed 
water. 

Almost from the time the train was first put into 
service there were complaints of discolored water in the 
wash bowls. The bed-plate tank was frequently flushed 
and cleaned, but the discoloration persisted. One of the 
principal items in the general overhaul schedule was the 
investigation of both water tanks with the object of 
eliminating the corrosion which obviously must be taking 
place. 

When the Diesel-engine generator sets were removed, 
therefore, both tanks were thoroughly inspected. Suf- 
ficient evidences of corrosion were found to make it 
absolutely necessary to arrest it immediately since other- 
wise weakening of the train structures in both ends would 
ultimately result, aside from continued trouble with rusty 
service water from the tank at No. 1 end. 

Whereas it was practicable to treat the boiler feed 
water in the No. 2 end tank for absorption of free or 
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dissolved oxygen, using conventional methods and ma- 
terials, the addition of any chemicals to service water 
was definitely undesirable. Hence, after considerable in- 
vestigation, it was decided to install an overhead service 
water tank of copper for the two saloons in the end of 
each motor car, the water to be fed by gravity which 
would permit the discontinuance of the electrically driven 
service water pump and water line through the trai. 
Under these conditions, the bedplate tank formerly used 
for service water was cleaned, its interior was coated 
with fuel oil and it was permanently sealed up. 

To protect the bedplate tank used for boiler water, 
arrangements were made for intensive treatment along 
the lines described. To assist in thorough cleaning prior 
to this, as well as in the future, a number of additional 
hand holes were cut in the top of this tank. 

MISCELLANEOUS 

Additional drains, connected to the origina! drain 
pipes were installed in the wells under each generator. 

Additional drainage holes were installed in the “under- 
skin” of the train. 

Threshhold plates at articulation connections were re- 
newed and revised method of securing applied. 


Testing 

To provide convenient, inexpensive and accurate means 
for testing and adjusting Diesel-electric equipment at 
Van Nest shop, a water rheostat had been built with 
ample continuous capacity for any of the equipments in 
service. This was utilized for testing the Comet and 
proved its worth many times over. It would have been 
almost impossible to have done the work adequately with- 
out it. The number of road tests that would have been 
required to obtain the same variety of loads easily and 
quickly available by means of the water rheostat would 
have been prohibitive in both expense and time. As it 
was, only one road test was required and this for the 
purpose of testing general operation of the train as a 
whole. 

In conjunction with the loading provided by the water 
rheostat, pyrometer equipment for measuring exhaust gas 
temperatures and a maximum-pressure indicator for de- 
termining cylinder pressures were utilized to check con- 
ditions in each cylinder of the Diesel engines and to bal- 
ance them as necessary. 

In brief, the testing procedure for each engine in- 
cluded a careful adjustment of high-pressure fuel pumps 
for correct timing and duration of injection. After 
prolonged running-in of both engines, the hydraulic gov- 
ernors were adjusted for correct engine speeds, after 
which the electrical governors, or speed-control apparatus, 
were set for proper engine loading in the running notches. 

At the conclusion of the tests, the operation of the 
engines appeared to be exceptionally smooth. Plenty 
of power was available in each, the fuel stops being ad- 
justed to limit the output to rated value. Exhaust condi- 
tions were better than ever, and lubricating-oil and water 
temperatures were well within the proper ranges. 

During and in between the Diesel engine testing, the 
boiler and train-heating equipment were tried out, as 
were the door and step operating mechanisms and control, 
air-conditioning and ventilating equipment, lighting, etc. 
The testing of the air-brake system had been for the 
most part completed. 

Before the final release of the train, a road test was 
arranged for the purpose of checking trucks, bearings 
and riding qualities. During the test, 155 miles were 
run at speeds starting around 15 m. p. h. and being 
progressively increased to a maximum of 87. Perform- 
ance, with the exception of two or three instances of a 

(Continued on page 61) 


Railway Mechanical Engineer 
FEBRUARY, 1939 


Annual Report of the Bureau of 


Locomotive Inspection 


Tue annual report of the Bureau of Locomotive In- 
spection, Interstate Commerce Commission, submitted 
by John M. Hall, chief inspector, covering the fiscal 
year ended June 30, 1938, shows an increase of 5,153 
locomotives inspected as compared with the previous 
year; a decrease of 1,352 in the number of locomotives 
found defective; a decrease of 1 per cent in the number 
inspected and found defective; a decrease of 255 in the 
number ordered out of service, and a decrease of 7,532 
in the total number of defects found. The above figures 
apply only to steam locomotives. 

The accompanying chart shows the percentage of de- 
fective locomotives, the number of accidents and the 
number of casualties for the fiscal years ended June 30, 
1917, to 1938, inclusive. Suimmaries and tables included 
in the report show separately accidents and other data 
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This chart shows the situation as to accidents, casualties and defective 
locomotives over a 22-year period 


in connection with steam locomotives and tenders and 
their appurtenances, and accidents and other data in con- 
nection with locomotives other than steam. 

In addition to the accidents shown in the tables and 
otherwise referred to in this report there was reported 
to the bureau a total of 84 accidents in which 7 em- 


Another case of low water resulting in the death of an employee. The 
force of the explosion hurled the boiler 200 ft. 
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Report of inspections of steam 
locomotives shows that 5.1 per 
cent more inspections were 
made and defects decreased 15 
per cent 


ployees were killed and 77 employees injured in falls 
while in the performance of their duties on locomotives. 
None of these falls could be attributed to the condition 
of the locomotives, it being apparent in each instance that 
the falls were caused by inattention or sudden illness on 
the part of those killed and injured. These accidents 


Condition of two bottom water glass cocks as found by inspector. The 
extension into the water space in each case was corroded and in one 
case it affected part of the threads 


do not come within the scope of the locomotive inspec- 
tion law, but were mentioned in the report in order to 
emphasize the necessity of alertness on the part of all 
persons employed on or about locomotives. 

During the fiscal year ended June 30, 1938, the num- 
ber of steam locomotives inspected totaled 105,186, of 
which 11,050, or 11 per cent, were found defective, and 
679 were ordered out of service. In 1937 there were 
100,033 steam locomotives inspected, of which 12,402 
were found defective and 934 ordered out of service. 
In the year ended June 30, 1936, a total of 97,329 loco- 
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Number of Steam Locomotives Reported, Inspected, Found 
Defective, and Ordered from Service 


Parts defective, inoper- Year ended June 30— 
i et as 


ative or missing, or in 


Pepa | 
violation of rules 1938 1937 1936 1935 1934 1933 
l. Air compressors... 689 766 740 733 660 474 
2. Arch tubes ....... 66 105 74 74 127 51 
3. Ashpans and mech- 
aniamt 7.56055 evo 72 80 79 94 87 40 
4. METETE EI 13 10 13 10 6 21 
5. Blow-off cocks 226 199 236 283 289 210 
6. Boiler checks ..... 301 382 356 413 407 293 
7. Boiler shell ....... 331 347 383 396 372 296 
8. Brake equipment... 2,044 2,322 2,480 2,449 2,326 1,696 
9. Cabs, cab windows, 
and curtains ...... 1,226 1,807 1,638 1,273 1,342 1,183 
10. Cab aprons and decks 326 466 450 368 343 309 
11. Cab. cards. neose 109 145 166 142 129 121 
12. Coupling and un- 
coupling devices .. 73 74 65 73 54 67 
13. Crossheads, guides, 
pistons, and piston 
TOUS... Sever er ces 905 1,160 1,056 1,086 1,100 773 
14. Crown bolts ...... 59 76 63 75 77 67 
15. Cylinders, saddles, 
and steam chests... 1,645 2,206 1,717 1,547 1,491 1,084 
16. Cylinder cocks and 
EROR o series ee 585 729 605 627 654 374 
17. Domes and dome caps 109 101 114 94 105 76 


18. Draft gear 
19. Draw gear 
20. Driving boxes, shoes, 
wedges, pedestals, 
and braces ....... 
21. Firebox sheets .... 244 371 295 343 356 246 


22 Blues... cov» asi es 159 225 178 173 203 150 
23. Frames, tail pieces, 
and braces, loco- 


MOLIVE - Lo esr ona 
24. Frames, tender ... 131 120 113 124 128 80 
25. Gages and gage fit- 

tings, air 
26. Gages and gage fit- 

tings, steam 
27. Gage cocks 
28. Grate shakers and 


fire doors ......... 403 470 400 394 404 245 
29. Handholds ....... 405 510 502 464 377 363 
30. Injectors, inoperative 26 38 40 39 33 20 
31. Injectors and connec- 

Hon! ios i ee tenes 1,784 2,020 2,085 2,035 1,909 1,357 
32. Inspections and tests 

not made as required 8,204 9,638 9,005 8,344 8,173 6,358 
33. Lateral motion .... 325 446 404 389 351 269 
34. Lights, cab and 

classification ...... 48 90 78 81 79 76 
35. Lights, headlight .. 257 313 251 257 218 169 
36. Lubricators and 

aliield&- wi. ciated 212 254 255 191 215 157 
37. Mud rings ....... 203 272 237 241 247 232 
38. Packing nuts ..... 448 487 508 527 491 419 
39. Packing, piston rod 

and valve stem .... 913 1,993 1,133 906 833 592 
40. Pilots and pilot 

e E 154 133 178 152 174 123 
41. Plugs and studs .. 238 238 236 167 242 151 
42. Reversing gear .... 404 492 463 414 390 254 


43. Rods, main and side, 
crank pins, and col- 


latá = on gas gerne es 1,669 2,348 2,093 1,826 1,670 1,327 
44. Safety valves ..... 125 132 125 100 108 53 
45. Sanders ..... sss 536 655 678 779 697 376 
46. Springs and spring 

TIgEiIDE © ri veruice 2,901 3,172 3,008 2,765 2,854 2,122 
47. Squirt hose 94 133 134 113 107 93 
48. Stay bolts 211 276 279 240 285 219 
49. Stay bolts, broken 380 542 520 512 455 368 


50. Steam pipes 
51. Steam valves 


$2; StépS. Loose cose 631 678 615 640 567 498 
53. Tanks and tank 

Valves. 24. cea 955 1,009 877 913 862 600 
54, Telltale holes ..... 67 79 127 102 93 | 90 
55. Throttle and throttle 

rigging- is acess 685 909 760 733 639 448 
56. Trucks, engine and 

trailing. nc yas cts 762 785 861 811 898 664 
57. Trucks, tender ... 907 1,018 1,108 1,120 918 747 
58. Valve motion ..... 722 798 824 799 784 640 
59. Washout plugs ... 626 598 714 679 776 623 
60. Train-control equip- 

Tüefit- 16v eeu seen sce 11 12 6 4 8 4 
61. Water glasses, fit- 

tings, and shields . 915 1,049 1,118 951 907 716 
62. Wheels .......... 577 803 790 697 734 580 


63. Miscellaneous — Sig- 
nal appliances, badge 
plates, brakes, 
(hand) 


Total number of 


defects .... 42,214 49,746 47,453 44,491 43,271 32,733 
Locomotives reported. 47,397 48,025 49,322 51,283 54,283 56,971 
Locomotives inspected 105,186 100,033 97,329 94,151 89,716 87,658 
Locomotives defective — 11,050 12,402 11,526 11,071 10,713 8,388 
Percentage of inspect- 

ed found defective 11 12 12 12 12 10 
Locomotives ordered 
out of service .... 679 934 852 921 754 544 
56 


motives were inspected, of which 11,526 were found de- 
fective and 852 ordered out of service. The total num- 
ber of defects found and shown in the last three reports 
were: 42,214 in 1938, 49,746 in 1937, and 47,453 in 
1936. 

There was a decrease of 4 in the number of accidents, 
a decrease of 12 in the number of persons killed, and a 
decrease of 7 in the number of persons injured as a 
result of boiler explosions or crown-sheet accidents as 
compared with the previous year. 

All of the five explosions that occurred in the past 
fiscal year, in which five persons were killed and three 


Accidents and Casualties Caused by Failure of Some Part 
of the Steam Locomotive, Including Boiler, or Tender 


Year ended June 3 
1938 1937 1936 1935 1934 1933 
Number of accidents .......... 208 263 209 201 192 157 
Per cent increase or decrease from 
revious year ............ 0:9. *258 "40  *47 922.3: *8.3 
Number of persons killed ...... 7 25 16 29 7 8 


Per cent increase or decrease from 

previous year ............ 72.0 *52.2 44.8 *314.3 12.5 11.1 
Number of persons injured .... 216 283 215 267 223 256 
Per cent increase or decrease from 

previous year 931.6 à19.5- *19.7 12:9. *64.1 


* Increase. 


injured, were caused by the overheating of the crown 
sheets due to low water. This is the least number of 
explosions experienced in any one year ever recorded 
with the exception of the fiscal year ended June 30, 
1933, in which year the same number of explosions oc- 
curred, resulting in the death of two persons and the 
injury of six. 

Boiler and appurtenance accidents other than explo- 
sions resulted in the injury of 56 persons ; compared with 


A broken main rod caused this puncture in the bottom of the barrel 
of a boiler 


the previous year this is a reduction of 2 persons killed 
and 4 persons injured in accidents originating from fail- 
ures of these parts. 


Time Extensions for Flue Removals 


A total of 680 applications were filed with the bureau 
for the extension of time for the removal of flues as 
provided in Rule 10. The investigations of the bureau 
disclosed that in 46 of these cases the condition of the 
locomotives was such that the extensions could not prop- 
erly be granted. In 30 cases the full extension could 
not be authorized, but extensions for shorter periods 
of time were allowed. In 31 other cases extensions 
were granted after defects disclosed by the inspectors 
were repaired. Thirteen applications were cancelled for 
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various reasons. Extensions of time for full periods 
were granted in 560 cases. 


Locomotives Other Than Steam 


There was a decrease of 8 in the number of accidents 
occurring in connection with locomotives other than 
steam and a decrease of 10 in the number of persons 
injured as compared with the previous year. No deaths 
occurred in either year. 

During the year seven per cent of the locomotives 
inspected were found with defects or errors in inspec- 
tion that should have been corrected before the locomo- 
tives were put into use as compared with nine per cent 
in the previous year. There was a decrease of 15 in 
the number of locomotives ordered withheld from serv- 
ice because of the presence of defects that rendered the 
locomotives immediately unsafe. 


Specification Cards and Alteration Reports 


Under Rule 54 of the Rules and Instructions for In- 
spection and Testing of Steam Locomotives, 412 speci- 
fication cards and 4,438 alteration reports were filed, 
checked, and analyzed. These reports are necessary in 
order to determine whether or not the boilers represented 
were so constructed or repaired as to render safe and 
proper service and whether the stresses were within the 
allowed limits. Corrective measures were taken with re- 
spect to numerous discrepancies found. 

Under Rules 328 and 329 of the Rules and Instruc- 
tions for Inspection and Testing of Locomotives Other 
Than Steam, 228 specifications and 51 alteration reports 
were filed for locomotive units and 98 specifications and 


"414 


Low water caused this explosion resulting in the death of three em- 
ployees. Parts of the wreckage were scattered in all directions for 
various distances up to 1,170 ft. 
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45 alteration reports were filed for boilers mounted on 
locomotives other than steam. "These were checked and 
analyzed and corrective measures taken with respect to 
discrepancies found. 

No formal appeal by any carrier was taken from the 
decisions of any inspector during the year. 


Reduction of 
Locomotive Vibration 


It is a well-known fact that a great amount of so-called 
hard riding of locomotives has been due, first, to inability 
entirely to eliminate slack or lost motion between engine 
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A-1 wedge type buffer—54.5 m.p.h., November 21, 1938 
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E-2 type radial buffer—54.6 m. p. h., November 23, 1938. (Same locomotive 
as above) 
Sections from shock and vibration recorder tapes showing the effect of 
the spring-actuated friction-type radial buffer in steadying the riding 
of the locomotive 


and tender and, second, to inability to dampen the hori- 
zontal unbalanced forces of the reciprocating masses. 

Heretofore, the mechanism used between engine and 
tender has been the wedge type radial buffer, or the 
spring buffer types, the inadequacy of which became 
pronounced with the advent of higher speeds. 

Some years ago the Franklin Railway Supply Com- 
pany developed and has since placed in service on many 
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Number of Steam Locomotives Reported, Inspected, Found 
Defective, and Ordered from Service 


Parts defective, inoper- Year ended June 30— 


ative or missing, or in 


violation of rules 1938 1937 1936 1935 1934 1933 
1. Air compressors... 689 766 740 733 660 474 
2. Arch tubes ....... 66 105 74 74 127 51 
3. Ashpans and mech- 

ENISM) eyeponbacsev 72 80 79 94 87 40 
4, Axle esor erroe 13 10 13 10 6 21 
5. Blow-off cocks 226 199 236 283 289 210 
6. Boiler checks ..... 301 382 356 413 407 293 
7. Boiler shell ....... 331 347 383 396 372 296 
8. Bràke equipment... 2,044 2,322 2,480 2,449 2,326 1,696 
9. Cabs, cab windows, 

and curtains ...... 1,226 1,807 1,638 1,273 1,342 1,183 
10. Cab aprons and decks 326 466 450 368 343 309 
TL CAD cards: oireen 109 145 166 142 129 121 
12. Coupling and un- 

coupling devices .. 73 74 65 73 54 67 
13. Crossheads, guides, 

pistons, and piston 

E O ERT 905 1,160 1,056 1,086 1,100 773 
14. Crown bolts ...... 59 76 63 75 77 67 
15. Cylinders, saddles, 

and steam chests... 1,645 2,206 1,717 1,547 1,191 1,084 
16. Cylinder cocks and 

PERIE cesas nii 585 729 605 627 654 374 
17. Domes and dome caps 109 101 114 94 105 76 


18. Draft gear 
19. Draw gear 
20. Driving boxes, shoes, 


wedges, pedestals, 

and braces ....... 1,688 1,637 1,712 1,573 1,472 1,080 
21. Firebox sheets .... 244 371 295 343 356 246 
ZA FS uuososiesie ves 159 225 178 173 203 150 
23. Frames, tail pieces, 

and braces, loco 

füOtiVe - onse rore 1,001 1,053 997 1,006 951 669 
24. Frames, tender ... 131 120 113 124 12 80 
25. Gages and gage fit- 

tings, 31£,45.5:2» 7-5 230 261 257 275 212 145 


26. Gages and gage fit- 
tings, steam 


27. Gage cocks ....... 451 538 579 480 384 388 
28. Grate shakers and 

fire doors ......... 403 470 400 394 404 245 
29. Handholds ....... 405 510 502 464 377 363 
30. Injectors, inoperative 26 38 40 39 33 20 
31. Injectors and connec- 


tions 
32. Inspections and tests 


not made as required 8,204 9,638 9,005 8,344 8,173 6,358 
33. Lateral motion .... 325 446 404 389 351 269 
34. Lights, cab and 

classification ...... 48 90 78 81 79 76 
35. Lights, headlight .. 257 313 251 257 218 169 


36. Lubricators and 

shields 
37. Mud rings 
38. Packing nuts 


39. Packing, piston rod 

and valve stem .... 913 1,393 1,133 906 833 592 
40. Pilots and pilot 

beams. 4. @sceem cir 154 133 178 152 174 123 
41. Plugs and studs .. 238 238 236 167 242 151 
42. Reversing gear .... 404 492 463 414 390 254 
43. Rods, main and side, 

cramk pins, and col- 

Jara erent se 1,669 2,348 2,093 1,826 1,670 1,327 
44. Safety valves 125 132 125 100 108 53 
45. Sanders ............ 536 655 678 779 697 376 
46. Springs and spring 

fIERIDE- v vere 2,901 3,172 3,008 2,765 2,854 2,122 
47. Squirt hose ...... 94 133 134 113 107 93 


48. Stay bolts 

49. Stay bolts, 
50. Steam pipes 
51. Steam valves 


broken 


52. Steph" sistas eos 631 678 615 640 567 498 
53. Tanks and tank 

WAVES: s,s accesses 955 1,009 877 913 862 600 
54. Telltale holes ..... 67 79 127 102 93 | 90 
55. Throttle and throttle 

TERRE os ccutess es 685 909 760 733 639 448 
56. Trucks, engine and 

Trailing, soea peer 762 785 861 811 898 664 
57. Trucks, tender ... 907 1,018 1,108 1,120 918 747 
58. Valve motion ..... 722 798 824 799 784 640 
59. Washout plugs ... 626 598 714 679 776 623 
60. Train-control equip- 

mént- 4. ase sos 11 12 6 4 8 4 
61. Water glasses, fit- 

tings, and shields . 915 1,049 1,118 951 907 716 


62. Wheels 
63. Miscellaneous — Sig- 
nal appliances, badge 
plates, brakes, 


(hand) 22st osa ev 684 759 608 563 572 423 
Total number of 
defects . 42,214 49,746 47,453 44,491 43,271 32,733 
Locomotives reported. 47,397 48,025 49,322 51,283 54,283 56,971 
Locomotives inspected 105,186 100,033 97,329 94,151 89,716 87,658 
Locomotives defective 11,050 12,402 11,526 11,071 10,713 8,388 
Percentage of inspect- 
ed found defective 11 12 12 12 12 10 
Locomotives ordered 
out of service .... 679 934 852 921 754 544 
56 


motives were inspected, of which 11,526 were found de- 
fective and 852 ordered out of service. The total num- 
ber of defects found and shown in the last three reports 
were: 42,214 in 1938, 49,746 in 1937, and 47,453 in 
1936. 

There was a decrease of 4 in the number of accidents, 
a decrease of 12 in the number of persons killed, and a 
decrease of 7 in the number of persons injured as a 
result of boiler explosions or crown-sheet accidents as 
compared with the previous year. 

All of the five explosions that occurred in the past 
fiscal year, in which five persons were killed and three 


Accidents and Casualties Caused by Failure of Some Part 
of the Steam Locomotive, Including Boiler, or Tender 


r Year ended June 3 
1938 1937 1936 


1935 1934 1933 
Number of accidents .......... 208 263 209 201 192 157 
Per cent increase or decrease from 
revious year ............ 0.9 *25.8 *4.0 °4.7 *22.3  *8.3 
Num! of persons killed . 7 25 16 29 7 8 
Per cent increase or decrease 
revious year ............ 72.0 *52.2 44.8 *314.3 12.5 11.1 
Num of persons injured .... 216 283 215 267 223 256 
Per cent increase or decrease from 
previous year ............ 234 **31.6.. 19:5. 9197 12.9 *64.1 


* Increase. 


injured, were caused by the overheating of the crown 
sheets due to low water. This is the least number of 
explosions experienced in any one year ever recorded 
with the exception of the fiscal year ended June 30, 
1933, in which year the same number of explosions oc- 
curred, resulting in the death of two persons and the 
injury of six. 

Boiler and appurtenance accidents other than explo- 
sions resulted in the injury of 56 persons; compared with 


A broken main rod caused this puncture in the bottom of the barrel 
of a boiler 


the previous year this is a reduction of 2 persons killed 
and 4 persons injured in accidents originating from fail- 
ures of these parts. 


Time Extensions for Flue Removals 


A total of 680 applications were filed with the bureau 
for the extension of time for the removal of flues as 
provided in Rule 10. The investigations of the bureau 
disclosed that in 46 of these cases the condition of the 
locomotives was such that the extensions could not prop- 
erly be granted. In 30 cases the full extension could 
not be authorized, but extensions for shorter periods 
of time were allowed. In 31 other cases extensions 
were granted after defects disclosed by the inspectors 
were repaired. Thirteen applications were cancelled for 
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various reasons. Extensions of time for full periods 
were granted in 560 cases. 


Locomotives Other Than Steam 


There was a decrease of 8 in the number of accidents 
occurring in connection with locomotives other than 
steam and a decrease of 10 in the number of persons 
injured as compared with the previous year. No deaths 
occurred in either year. 

During the year seven per cent of the locomotives 
inspected were found with defects or errors in inspec- 
tion that should have been corrected before the locomo- 
tives were put into use as compared with nine per cent 
in the previous year. There was a decrease of 15 in 
the number of locomotives ordered withheld from serv- 
ice because of the presence of defects that rendered the 
locomotives immediately unsafe. 


Specification Cards and Alteration Reports 


Under Rule 54 of the Rules and Instructions for In- 
spection and Testing of Steam Locomotives, 412 speci- 
fication cards and 4,438 alteration reports were filed, 
checked, and analyzed. These reports are necessary in 
order to determine whether or not the boilers represented 
were so constructed or repaired as to render safe and 
proper service and whether the stresses were within the 
allowed limits. Corrective measures were taken with re- 
spect to numerous discrepancies found. 

Under Rules 328 and 329 of the Rules and Instruc- 
tions for Inspection and Testing of Locomotives Other 
Than Steam, 228 specifications and 51 alteration reports 
were filed for locomotive units and 98 specifications and 


Low water caused this explosion resulting in the death of three em- 
ployees. Parts of the wreckage were scattered in all directions for 
various distances up to 1,170 ft. 
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45 alteration reports were filed for boilers mounted on 
locomotives other than steam. These were checked and 
analyzed and corrective measures taken with respect to 
discrepancies found. 

No formal appeal by any carrier was taken from the 
decisions of any inspector during the year. 


Reduction of 
Locomotive Vibration 


It is a well-known fact that a great amount of so-called 
hard riding of locomotives has been due, first, to inability 
entirely to eliminate slack or lost motion between engine 
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E-2 type radial buffer—54.6 m. p. h., November 23, 1938. (Same locomotive 
as above) 


Sections from shock and vibration recorder tapes showing the effect of 
the spring-actuated friction-type radial buffer in steadying the riding 
of the locomotive 


and tender and, second, to inability to dampen the hori- 
zontal unbalanced forces of the reciprocating masses. 

Heretofore, the mechanism used between engine and 
tender has been the wedge type radial buffer, or the 
spring buffer types, the inadequacy of which became 
pronounced with the advent of higher speeds. 

Some years ago the Franklin Railway Supply Com- 
pany developed and has since placed in service on many 
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The E-2 type radial buffer 


locomotives the E-2 radial buffer,* an automatic mech- 
anism embodying two principles: first, the entire elimina- 
tion of slack between engine and tender; second, the 
utilization of spring-actuated friction members which 
provide high resistance to the forces of compression be- 
tween engine and tender. The utilization of these prin- 
ciples makes possible a design of buffer that enables the 
tender to become practically an integral part of the loco- 
motive. The E-2 buffer still retains adequate provisions 
for radial action and disalignment caused by curving, 
turnouts, and track irregularities. Application of the 
improved design of buffer has resulted not only in great- 
‘ly improved riding qualities of the locomotive, but has 
also brought about a very material reduction in mainte- 
nance costs that result from such factors as loose cabs, 
broken piping, displaced arch bricks, worn drawbars, 
drawbar pins and chafing plates. 

Recently some comparative tests between the old and 
new type buffers were made in passenger service on a 
western railroad. These tests were made with a shock 
and vibration recorder. This type of instrument, illus- 
trated in the photograph, is well recognized as an ap- 
paratus for securing accurate data in connection with 
the riding qualities of rolling stock. As a part of its 
development it was tested for accuracy on the shake 
tables at Purdue University. On the road tests this 
shock and recording instrument was secured to the deck 
of the locomotive below the engineer’s seat box. 

The comparative tests were made with the same loco- 
motive, a 4-8-2 type with 74-in. driving wheels. The 
tests were conducted with the same number of passen- 
ger cars, over the same track, and on the same operating 
schedule. No work was done upon the locomotive be- 
tween tests other than the change of buffers. Track 
conditions were exceptionally fine. 

The first test was conducted with the locomotive 
equipped with the old-style wedge buffer which was in 
excellent working condition and properly adjusted. Two 
days later the comparative test was run with the E-2 
buffer. 

The chart contains reproductions of comparative and 
representative portions of the records made by the auto- 
matic recorder between mile posts 103 and 104. The 


. * For a complete description of the E-2 buffer see the Railway Mechan- 
fcal Engincer for April, 1934, page 110. 
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upper half of the illustration shows the performance with 
the old-style buffer. The lower half shows the per- 
formance with the E-2 buffer and clearly indicates the 
benefits obtained. The speeds over this section of track 
were practically identical. ; 

These comparative graphical records show the im- 
provement that can be made in the riding qualities of a 
locomotive with the E-2 buffer, particularly in smooth- 
ing out or damping the effect of the unbalanced forces 
of the reciprocating masses. 

The vertical displacement of the upper line, marked 
“Vertical Bounce,” is equal to one-third of the actual 
vertical movement of the locomotive on the chart from 
the instrument.** With the old buffer a maximum ver- 
tical displacement of 0.45 in. is shown as compared with 
a maximum of 0.25 in. on the chart of the test with 
the new buffer. This is a reduction of 50 per cent in 
favor of the new buffer. 

The vertical displacement of the second line on the 
chart ** measures approximately one-half of the actual 
fore-and-aft horizontal shake of the locomotive largely 
due to the unbalanced forces of the reciprocating masses 
and inherent factors of steam distribution. An average 
measurement of this line on the test with the old-type 
buffer is approximately 0.20 in. as compared with 0.06 
in. with the new buffer, or a reduction of approximately 
66 per cent. This indicates that the damping properties 
of the improved design of buffer have been very suc- 
cessful in absorbing or diminishing the horizontal shake 
so that it indicates less than one-third of that obtained 
with the old buffer. 

The third line on the chart, labeled “Vertical Ac- 
celeration,” has a definite relation to the upper line and 
is really an indication of the change of velocity during 
the vertical movement, or, in other words, the shock of 
the impact caused by the vertical movement. One-inch 
movement of the pencil ** represents an acceleration of 
one G (32.2 ft. per second per second). A comparison 
of the maximum deflection of this line shows 1.40 G 
with the old buffer and 0.53 G with the new buffer, a 
reduction of approximately 62 per cent. If it were pos- 


** The illustration in this article is two-thirds the full size of the 
charts taken from the instrument. 


The shock and vibration recorder with which the comparative records 
were made 
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sible to determine an average of this line, it would prob- 
ably be still less—only about one-fourth of the average 
obtained with the old buffer. 

The best possible counterbalancing of a locomotive is 
highly essential for the best practical and economical 
results from a locomotive and track structure standpoint. 
But even when that is accomplished, the test data 
described herein indicate how a buffer making the tender, 
in effect, an integral part of the locomotive can absorb 
the effects of unbalanced forces and at the same time 
provide increased comfort for engine crews and train 
passengers and afford the means for greatly reduced 
maintenance costs. 

In addition, the damping effect afforded by the new 
buffer suggests the possibility of still further reduction 
in the percentage of locomotive reciprocating weights 
balanced which, in turn, will decrease dynamic augment 
and the resulting track stresses. 


Barber Freight-Car Snubber 


The new Barber snubber illustrated has recently been 
developed by the Standard Car Truck Company, Chi- 
cago, especially for inclusion in the spring group of 
freight cars to promote easy riding, reduce lading dam- 
age claims occasioned by the vertical harmonic action 
of the springs, and reduce the general maintenance ex- 
pense of cars. The unique features of this snubber are 


Barber freight-car-truck snubber, notable for simple, rugged construc- 
tion and large friction surfaces 


that it displaces two springs of the group instead of one 
as is customary with the barrel-type snubber, and has 
large frictional area, producing low pressure per square 
inch of contact. 

It is preferably applied lengthwise of the car, and 
when substituted for the two outside springs it is ex- 
posed for easy inspection. The illustration shows the 
snubber applied in the spring group in combination with 
a flanged type of spring plate. 

The upper and lower housings of this snubber are 
interchangeable as are also the friction castings. The 
housings are made of heat-treated alloy cast steel, and 
so designed as to fit into any standard type of plain or 
flanged spring plate for use with the conventional type 
of side frame for freight-car trucks. The friction cast- 
ings are of special alloy friction iron which operate 
against a double-coil spring. 

This snubber is simple in design, free of small pieces 
that usually show rapid wear, and is said to produce an 
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exceptionally easy ride under all conditions of load. Be- 
cause of the large area of frictional contact, the pres- 
sure per square inch exerted against the friction mem- 
bers is unusually low, thereby tending to assure long and 
satisfactory life. 


Frietion 
Bolster Spring 


The Type-H friction bolster spring, recently developed 
by the Railway Truck Corporation, Chicago, Ill., is de- 
signed to protect equipment and lading from vertical 
shocks in modern high-speed freight-train operation, by 
utilizing the largest possible frictional surfaces in the 
space available and thus reducing to a minimum the unit 
working pressure. 

The distribution of work in this unit, the construction 
of which is clearly shown in the illustrations, is spread 
over three surfaces as follows, expressed in terms of 
travel area: Surface between shoes and casing, 70 sq. 
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Cross-section of Type H railway-truck friction bolster spring 


in. of travel area; surface between main spring and cas- 
ing, 12.5 sq. in. of travel area; surface between inner 
springs and shoes, 3.25 sq. in. of travel area; total, 85.75 
sq. in. of travel area. 

The surface between the shoes and casing develops 
82 per cent of the work in the unit, the balance, or 
18 per cent, being developed between the springs and 
their respective surfaces. The unit has reserve travel 
of % in. after the bolster springs go solid; the main 
spring A has a further reserve of another % in. 

The inner split-ring springs D are placed under suf- 
ficient compression always to insure ample resistance 
to the inward movement of friction shoes and take up 
slack due to wear. When in service, the actual move- 
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ment of these inner springs is very small; consequently 
the tendency toward fatigue is negligible. 

The casing B is made in three parts with its edge 
surfaces staggered to prevent ridges wearing on the 
surface of friction shoes. This casing is made of forged 
alloy material, heat treated to resist wear. The frictional 
shoes C are also forged. The base casting E is made 
of electric cast steel, electrically galvanized. 

This device can be taken apart and re-assembled 
without the use of any tools or shop equipment, in a 
few minutes. A few end blows place the shoes in proper 


Exterior view of the friction bolster spring 


position so as to bring the free length of the unit to 836 
in. The device is designed so that it cannot be assembled 
incorrectly. 

The Type-H friction bolster spring is said to eliminate 
approximately 80 per cent of the vibration of ordinary 
truck spring groups, which is the maximum absorption 
capacity ordinarily desired. One friction bolster spring 
inserted in each nest of truck springs, placed in diagonal 
corners of the bolster, is recommended practice. Where 
friction bolster springs have been applied, an appreciable 
increase has been noted in the life of bolster springs, and 
other car parts, as well as reduced damage to lading. 


A New Locomotive 
Sander Pipe End 


While it is customary to give great care and attention 
to supplying dry sand to locomotives at engine terminals, 
much of the benefit may be lost by the effect of moisture 
in congealing the sand at the lower discharge ends of 
the sander pipes. This condition is particularly aggra- 
vating in freezing weather. 

To overcome this difficulty, the Soo Line has, for 
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several years, been using a skirted sander pipe end 
originated by J. B. Swan, a locomotive engineman on 
this road. This sander pipe end is shown, as finally per- 
fected, in the accompanying drawing. 

The oval skirt surrounding the pipe end serves to catch 
the moisture which, in the wind, purls to the bottom, 
and is prevented from reaching the sand flow exit. The 
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Wilson double-skirted sander-pipe end 


top skirt or washer is included in the design principally 
to serve the purpose of an anvil for members of engine 
crews to strike in conformity with habit when they as- 
sume that the pipe is blocked. 

This device is manufactured and marketed by the 
Wilson Engineering Corporation, Chicago. 


Cork and Rubber 
Molded Sound Insulation 


A means for preventing sound transmission from rail to 
truck and into the body of the railroad car by the use 
of cork and rubber, and cork and synthetic rubber com- 
pounds has recently been developed by the Armstrong 
Cork Company, Lancaster, Pa. The pedestal is isolated 
from the journal box and the helical springs from the 
equalizer bar and the truck frame by preformed pads of 
the insulating material. 

One of the drawings shows a pedestal liner of the 
riveted type. The insulating material is molded between 
the back and the wearing face of the liner, to both of 
which it is vulcanized. The wearing face is preferably 
made of manganese steel, but sometimes made of spring 
steel. The thickness of the liner is held to very close 
tolerances. 

Pedestal liners can be furnished in three types: the 
riveted type shown, the bolted type, and the tack-welded 
type. The face dimension or width overall of the liners 
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may be 8 in., 734 in. or 636 in., as required. This di- 
mension can be varied to meet the specifications. The 
length of the face may be from 1874 in. down to 14% 
in. and can also be varied as needed. The outer liner 
is made with a solid face, and the inner or equalizer liner 
has the face cut out, as shown in dotted lines, to allow 
the equalizer bar to rest on the journal box. The width 
of the cut-out prevents metallic contact being made with 
the side of the liner or pedestal. 

When lubrication is used on the pedestal, the compo- 
sition or isolation material is made with a synthetic rub- 
ber base and cork. If the pedestal is not lubricated, a 
rubber and cork composition is used. The composition 
is bodily compressible to a degree that can be closely con- 
trolled. This property of controlled body compressibil- 
ity, combined with controlled flow, makes this material 
peculiarly adaptable for this application. Rubber, on the 
other hand, under compression, must flow in some direc- 
tion. This flow, or change of shape, causes a movement 
on the face and in the body of the material, and it is 
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Sound-insulated pedestal liner 


necessary to provide for this by placing holes, slots, or 
other means in the rubber, or in the confining metal. 
These holes, or slots, open the piece and permit lubri- 
cants and other materials to enter and attack the bond 
between the rubber and the metal. In addition, the ten- 
dency of rubber to flow tends to pull the stock away 
from the metal and destroy the vulcanized bond. In a 
compressible stock such as is used in these pads the flow 
is said to be in the direction of the applied force, which 
does not weaken the bond. 

The use of the liners completely isolates the journal 
box from the pedestal and thus reduces the transfer of 
track noises and prevents their passing through the axle 
to the journal box into the body of the truck, except 
through the one remaining contact, which is the equalizer 
spring. Isolation of this spring is accomplished by the 
use of pads shown in the small drawing. 

This isolation is obtained by means of the drawn steel 
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cup into which the equalizer spring fits. This cup is 
reinforced at the bottom with a steel disc, which is elec- 
trically spot welded in place. The cup and disc have 
holes in the center to allow for drainage of water. The 
Armstrong cushion material is vulcanized to the bottom 
and outer edges of the cup flange in sufficient thickness 
to break the transmission of vibration and noise. The 


Equalizer Spring 


Equalizer 


Insulating pad for equalizer springs 


pads are generally of %4-in. thickness at the base and 
standard sizes are made for 8-in. and 9-in. springs. 

These pedestal liners and equalizer spring pads can 
be used on both four- and six-wheel trucks. By their 
use all metallic contact between the rail and the body of 
the car is broken. 


General Overhaul of the 


New Haven Comet 
(Continued from page 18) 


plugged fuel-oil strainer in the No. 1 engine, was ex- 
cellent in all respects. There were no hot bearings and 
the riding qualities of the train were considered to be 
equal to the original. 

On the return to the shop, various odds and ends were 
finished up, seats and drapes were installed, and two 
days later the train was turned over to the operating 
department for return to Boston. 


Conclusion 


A general overhaul is one of the important occur- 
rences in the life of a train like the Comet. The first 
one in particular inevitably brings to light conditions 
which definitely require correction, and the effectiveness 
of the remedies applied has a great bearing on the future 
of the train. In many instances the problems arising 
are entirely new, with little if any direct precedent for 
guidance. Likewise in any wholesale renewal of parts 
there is the question of changes in design of some of these 
parts. While very probably these changes are the result 
of progress and improvement, there is always the un- 
certainty of their success under special conditions. Hence, 
the real problem of a general overhaul is not alone the 
immediate one of return of the train to its original 
qualities of performance and comfort. 

On the basis of the test results, it is believed that the 
general condition of The Comet is as good as, if not 
better than, it has ever been, and it is hoped that, barring 
minor troubles inherent in any major dismantling and 
re-assembly of equipment, this will be reflected in satis- 
factory service until the next general overhaul. 
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EDITORIALS 


Dirt Behind 
The Ears 


Air conditioning opened an era of cleanliness in pas- 
senger trains which immediately widened the range of 
possibilities for interior decoration. Pastel colors and 
drapes have been employed extensively in the interiors 
of the recently built deluxe high-speed passenger trains. 
The improvement in interior coach conditions, par- 
ticularly with respect to the freedom from the infiltra- 
tion of dust and fine cinders around the windows, is 
sufficiently popular so that a few years ago light colors 
for modern travel were advocated in ladies’ apparel 
advertising. 

Obviously, there must be a strong contrast in the 
appearance and attractiveness of the new, much-adver- 
tised deluxe trains and those which operate on second- 
ary main-line schedules and on branch lines. If there 
were no contrast there would be no deluxe trains. 
There should, however, be a common basic standard of 
cleanliness for all passenger trains. Of course, cars 
without air conditioning and cars on local runs will not 
stay as clean as those which are air-conditioned and 
those operating on long non-stop runs. But the com- 
plete neglect, which is apparently the lot of most 
coaches on branch-line trains and many of those on 
secondary main-line trains, is evidence that too much 
of the psychology of the days when Pullman travelers 
were passengers and coach travelers were cattle still 
pervades the managements of American railroads. The 
coach passenger was not supposed to know how to treat 
anything in the nature of homelike furnishings. It 
was, in fact, assumed that he had no objection to trav- 
eling in filth, and the condition of many of the coaches 
in which he had to travel certainly did not suggest the 
idea that he need be careful in his treatment of the 
seats and floor of a coach, as he would be in his own 
home. 

This attitude, no doubt, is the heritage of frontier 
days. Conditions, however, have changed. The frontier 
has been replaced with a type of material civilization 
peculiar to America, the emblem of which is the modern 
bathroom. There are few places in this country where 
the excuse that decent coach interiors will not be re- 
spected can be cited legitimately in justification of 
neglect of a decent standard of cleanliness or, indeed, 
for failure to provide attractive coach interiors. Dirty 
and vile-smelling branch-line coaches are a definite asset 
to bus lines and, in areas back from the main lines, are 
definitely creating an unfavorable public reaction which 
is canceling out some of the effectiveness and mer- 
chandising value of the advertised service on the main 
lines. 

Recent attempts at restoring a favorable public reac- 
tion to local services, by redecorating and refurnishing 
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the interiors of the coaches of important local trains, 
are a hopeful sign. Such efforts should continue to 
spread until the last railway coach on the continent has 
become at least as attractive as the bus with which it 
has to compete and then is maintained in a state of 
self-respecting cleanliness. 


Eeonomies of Light- 
Weight Freight Cars 


At the November 21 meeting of the Western Railway 
Club at Chicago, K. F. Nystrom, mechanical assistant 
to vice-president, Chicago, Milwaukee, St. Paul & Pa- 
cific, discussed both the economics and engineering of 
lightweight freight cars, and reached the somewhat 
startling conclusion that 2,000,000 new freight cars 
should be built in the next ten years. Mr. Nystrom 
said, "The savings which would result in reducing 
weight on the scale previously given, namely, $60 per 
car per year, applied to the 2,000,000 cars to be built 
would amount to $12,000,000 annually for each year 
the quota of new cars are in service, and this saving 
will multiply as additional new cars are added each year, 
or a total saving in ten years of $660,000,000; allowing 
that conservative engineers would prefer to accept only 
50 per cent, the possible saving still is enormous. To 
build 2,000,000 freight cars at a cost of say $2,000 each, 
would be a capital investment of four billion dollars 
which would go a long way toward restoring employ- 
ment and prosperity.” 

Various estimates have been made regarding the pos- 
sible savings as a result of reducing the tare weight of 
freight cars, one of the most commonly quoted being 
$18 per ton per year. Among those who contributed 
to the discussion following Mr. Nystrom’s paper was 
G. S. Goodwin, mechanical engineer, Chicago, Rock 
Island & Pacific, who submitted the accompanying table 
giving a breakdown of weight savings and resultant in- 
creases in cost of various detail parts of a modern light- 
weight steel box car, and setting up an estimated net 
saving by reduced weight of $17.15 per car per year, 
which corresponds quite closely with the figure pre- 
viously mentioned. 

The concensus of the meeting was that while the new 
high-tensile low-alloy steels have not, in general, been 
in service long enough to demonstrate fully their cor- 
rosion-resistance properties, the indications are that 
their expected service life will probably be as much 
greater than that of copper-bearing steel as the latter 
is greater than carbon steel. Economies as the result 
of weight savings are also of great importance and 
will prove of benefit to all railroads in proportion to the 
speed with which the modern lightweight freight cars 
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are installed in actual service to replace the old heavy 
equipment. 


Detailed Freight-Car Weight Savings and Costs-Economies 


Reduction Increase 
in weight in price 
Cor-ten and Man-ten in underframe and sides of 7 
car—includes castings... sees 2,200 $65.36 
Roof—(Estimated) ...............s esses sss 300 13.75 
Murphy ends—( Estimated) .................00- 550 36.30 
Side doors ................ Sac 410 19,18 
Side door fixtures .......... Ses 184 Cr. 1.85 
Coupler yokes ......... 100 7.00 
E a e E NEE E AE A AE AEE ar 200 12.00 
Truck side frames ............. usse 400 39.00 
"Erück: bolstets- 5092 reed cS MER bk Mate where 450 21.70 
Total <6 hiss ese ey A Hee wea a NS I ESTATE 4.694 $212.44 
Tue Economics oF Licur Went 

Saving in deadweight, Ib........ 0... 0c ee cee eee 4,700 
Miles per year on own line (30 miles per day for ; 
QOO UAVS)” c. sxe sens d iore evan pera aye 6000 
Ton miles. iste e500: onions enite et na ris eie 14,200 
*Cost to move one net ton freight from annual . 
report at .0037 multiplied by V, is............. 00188 
Saving account hauling less weight.............. $26.27 


Increased ton miles due to heavier load for 600 
miles (?/;s of total miles on line).............. 1410 


Revenue at 1 cent per ton mile.................- $14.10 
Total savings per year........... esee eese $40.37 
Interest on investment of $212.44................ 196; 
Saving per ton reduced weight.................. $17.15 


* This figure is produced by multiplying the cost of moving one net 
ton of revenue freight by the ratio of weight of average live load to 
total weight of car at rail. 


Progress Continues in 
Locomotive Maintenance 


The twenty-seventh annual report of the chief inspec- 
tor of the Bureau of Locomotive Inspection to the In- 
terstate Commerce Commission for the fiscal year 
ended June 30, 1938, which appears in abstract else- 
where in this issue, contains, in its statistics, a rather 
significant story of the progress that is being made by 
the railroads of this country in locomotive maintenance. 
Viewed from the standpoint of the number of locomo- 
tives found defective and the number of defects found 
by the inspectors of the bureau the year covered by the 
report was one of the most satisfactory of the past six 
years. Not since 1933 has the average number of de- 
fects per locomotive inspected been as low as it was last 
year. In 1933 there were 87,658 locomotives inspected, 
and 32,733 defects reported on the 8,388 locomotives 
that were found to be defective. In 1935 there were 94.- 
151 locomotives inspected and 44,491 defects found on 
11,071 locomotives. In 1938 the bureau's inspectors 
covered 105,186 locomotives and on 11,050 locomotives 
found to be defective there were 42,214 defects. Dur- 
ing the last reported year the number of locomotives 
inspected reached the highest figure in recent years— 
5,153 more than during 1937—and, at the same time, 
there was a very substantial reduction in the number of 
defective locomotives and the number of defects found. 
The fact that 7,532 fewer defects were found than in 
1937 is an encouraging indication that, even with the 
curtailment of expenditures for maintenance that had 
of necessity to be made as a result of reduced earnings, 
an increasingly high standard of maintenance had been 
set. 

It would be natural to expect that the movement of 
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heavier trains, in both passenger and freight service, at 
constantly increasing speeds would impose upon the 
many parts of a locomotive a burden that might result 
in a greater number of failures of such parts. There 
is a certain amount of satisfaction in knowing that the 
many improvements in the character of materials, the 
changes that have taken place in shop and enginehouse 
practice and the continued efforts of the mechanical- 
department personnel to improve an already good record 
for safe and efficient operation of motive power have 
borne fruit. 

Aside from these facts there is also the factor of the 
cost of maintenance. For several years the more pro- 
gressive mechanical officers have been preaching the 
value of preventive maintenance. The experience of 
most roads has proved this value. So, therefore, the 
records of federal inspection take on additional sig- 
nificance when it is realized that any substantial reduc- 
tion in the number of defects found on locomotives is 
a certain indication that the factors which contribute 
to high repair costs and expensive road delays are being 
held in control. 

The establishment of unusual records in any field of 
endeavor imposes upon us the necessity of. greater effort 
in order to equal and surpass the existing records. 
What has been accomplished in the past six years has 
been under exceptionally unfavorable conditions. To 
improve in the future is going to require more than 
ordinary improvements in the facilities used in repair 
work. This is a factor that should be considered now 
while traffic is still below normal. 


The Patent Problem 


The Temporary National Economic Committee, famil- 
iarly spoken of in the newspapers as the monopoly in- 
vestigating committee, devoted one of its early hearings 
to the patent question. Doubtless there may be cer- 
tain features of our patent laws which, in the interests 
of fairness, should be revised. Anyone, however, who 
has had close contact with the railway mechanical de- 
partment over several decades can recognize the neces- 
sity of affording protection to inventors. 

Here, for instance, is a meritorious improvement 
which an ingenious inventor has developed after much 
study and experiment, usually on his own time and 
aside from his regular duties. Indeed, in many in- 
stances.he is not even a railway employee. Eventually 
he may secure a patent for his device, but it is then 
only just started on its way. In most cases it is ex- 
tremely difficult to find anyone who will try it out in 
practical service and then it may prove to be inadequate 
in some respects, or it may even fail abjectly, in spite 
of the fact that the idea may appeal to the practical 
railroaders who are conducting the test. More time 
and thought and expense must then be given to improv- 
ing it, in order successfully to meet the requirements. 
In many instances the perfection of a device of this 


63 


kind has required several years of painstaking effort. 

Even after the device has proved successful in serv- 
ice, however, it is a difficult task to get the railroads 
to use it, or to dispose of it to some person or com- 
pany who can successfully merchandise it. If the in- 
ventor is not afforded reasonable protection he may 
stand to lose everything if, when the device has become 
serviceable, some shrewd person or company steps in 
and starts to manufacture and sell it; indeed some of 
them have enough trouble, as it is, to prevent chiseling. 

Most inventors would not gamble on developing and 
perfecting a new invention unless they felt they had a 
reasonable chance of cashing in on it. Many of them 
might not do so anyway, if they realized the long and 
hard road that lay before them in perfecting and mer- 
chandising their inventions. Unfortunately, also, only 
a very small percentage of such people actually do profit 
to any considerable extent from their efforts. 

Certainly society cannot afford to discourage inven- 
tion. Kenneth H. Condit, assistant to the president 
of the National Industrial Conference Board, at a recent 
public forum under the direction of the American En- 
gineering Council, in speaking on the social and indus- 
trial values of invention, pointed out that, "Our whole 
livelihood and standard of living is based on inventions. 
It may be that mechanical invention has outrun social 
invention, but so long as we can keep alive within us 
the spirit of invention our chances for survival as a 
nation are bright." 

Harry H. Semmes, chairman of the patents commit- 
tee of the American Bar Association, in speaking on 
economic aspects of the patent survey at the same 
forum, stressed the importance of inventions in another 
way. "America," he said, "has grown in the past 
largely by reason of the impetus given to the American 
life by three frontiers—first, the frontier of new land; 
second, the frontier of new people resulting from a 
rapidly increasing population; and, third, the frontier 
of new inventions creating new wants in mankind, and 
new industries to supply these wants. The first frontier 
of new land is gone. It has been estimated that the 
population will be stable by approximately 1950, and 
will shrink thereafter. We can no longer rely on the 
frontier of rising population. This leaves as the last 
frontier the frontier of research, new discoveries, new 
inventions, new industries. This frontier need never 
be closed.” 

Referring to the patent system, he said, “It is a good 
system. It has brought America far. If any real 
abuses are prevalent let them be aired, but let us make 
certain that these abuses constitute a real problem. 
Don't burn down the house to get the rats." Indeed. 
Mr. Semmes went so far as to indicate that it might 
be well to consider encouraging investment during the 
early stages of enterprise based on patents. He even 
suggested that "something might be done along the 
lines of remission of taxes for the first few years of a 
venture built on patents, or some other stimulus might 
be used to help the patent system expand the one re- 
maining frontier; the frontier of human wants." 
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New Books 


MANUAL OF ORDINANCES AND REQUIREMENTS IN THE 
INTEREST or Air POLLUTION, SMOKE ELIMINATION, 
FueL Comsustion. Published under the auspices of 
the Smoke Prevention Association, City Hall Square 
building, Chicago. Price, 50 cents. 

In addition to the prepared papers which were read be- 

fore the thirty-second annual convention of the Smoke 

Prevention Association held at Nashville, Tenn., May 

17-20, 1938, the manual contains a large amount of in- 

formation pertaining to smoke prevention, methods of 

grading the density of smoke emission and dust fall, as 
well as the methods of analysis for oxides of sulphur, 

a digest of smoke ordinances of 80 cities and smoke 

districts and instructions for proper firing of various 

types of furnaces and fuels. Most of the data pertain 
to heating installations and stationary power plants. In 
the proceedings of the recent meeting of the association, 
however, are several papers bearing on railway smoke 
prevention. These are: Selection of Fuel for Use on 

Railroad Locomotives, by John C. Lewis, road foreman 

of engines, R. F. & P.; Elimination of Smoke by Proper 

Handling and Firing of Steam Locomotives, by J. P. 

Morris, mechanical superintendent, A. T. & S. F., and 

What the Locomotive Brick Arch Does Towards Smoke 

Prevention and Fuel Conservation, by Thomas F. Kil- 

coyne, American Arch Company. 


PROCEEDINGS MasrER BoiLER MAKERS’ ASSOCIATION. 
Albert F. Stiglmeier, secretary, 29 Parkwood street, 
Albany, N. Y. Price, $3. 

The Official Proceedings of the 1938 Annual Business 

Meeting of the Master Boiler Makers’ Association, held 

at the Hotel Sherman, Chicago, September 27, 1938, 

contains reports on seven topics: Topic No. 1—What 

means can or have been suggested to improve circula- 
tory and other conditions in the locomotive boiler to 
eliminate leaky stays and cracked side sheets?; Topic 

No. 2—Honeycombing and slagging of flues and tubes, 

its cause and prevention; Topic No. 3—Which type of 

application of waist-bearer angles or tees gives the least 
trouble; Topic No. 4—Pitting and corrosion of loco- 
motive boilers and tenders; Topic No. 5—Prevention 
of cinder cutting of flues and tubes, firebox sheets, 
steam pipes, etc.; Topic No. 6—What can be done to 
overcome the cracking of outside throat sheets?; Topic 
No. 7—In the application of flexible staybolts to boilers, 
which method gives the best results? (A) Screw the 
bolt up to a decided seat in the sleeve, cut to length 
and head over the bolt on the firebox end. (B) Screw 
the bolt up to a decided seat in the sleeve and then 
turn back one-quarter turn before cutting to length and 

heading bolt over on the firebox end. Topic No. 8 

lists the subjects for 1939 discussion. The proceedings 

also contain a list of the members in attendance at the 

1938 meeting, the Constitution and By-Laws of the 

association, and membership lists. 


Railway Mechanical Engineer 
FEBRUARY, 1939 


With the 
Car Foremen and Inspectors 


p. 


-— W 


3 


Wheel Work at the 
Roanoke Car Shops* 


By G. F. McFadden | 


On the Norfolk & Western the principal wheel repair 
work is done at the Roanoke, Va., and Portsmouth, 
Ohio, shops, for the eastern and western general divi- 
sions of the railroad, respectively. Each shop has facili- 
ties for stripping, mounting and boring wheels, turning 
and burnishing axles and turning wheels and tires for 
freight and passenger cars and for locomotive tenders. 

Wheels, which are shipped in to Roanoke from the 
various points are received on the service track (known 
as the loading and unloading track) and unloaded by 
means of an overhead crane, after which the wheels are 
inspected for defects. Under this overhead crane are 
tracks leading to the dismantling press and journal 
truing lathes. Each of the tracks is long enough to hold 
30 pairs of wheels. The journal truing lathe also has 
an outgoing track as well as an incoming track to take 
care of wheels after they have been turned and bur- 
nished. 

Multiple-wear wrought-steel wheels are handled to and 
from the wheel lathes through sliding doors back of the 
machines with ample space on the outside of the shop 
to take care of wheels that are to be turned, as well as 
those that have been turned. 

The axle lathes are installed parallel with the build- 
ing with enough space for the operator to move freely 


* Reprinted, in part, from the Norfolk & Western Magazine. 
+ Foreman, Wheel Shop, Roanoke, Va. 
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between the machine and the building and with ample 
aisle space to handle the axles to and from the machines. 
Two sets of cradles in front of each axle lathe are for 
axles. One set is for the axle that is waiting to be ma- 
chined, while the other set is to take care of the axle 
when it is finished and removed from the machine. The 
axle to be machined is placed in the lathe before the 
axle that has been finished is removed from the cradle 
to the axle rack. These cradles will prevent the axles 
from damaging the floor. 

One of the illustrations shows the position of the car- 
wheel boring mills. In front of these machines is space 
to take care of wheels to be bored as well as wheels that 
have been bored. All of the boring mill chucks equalize 
and are equipped with hardened adjustable jaws and are 
operated by automatic control. In order to determine 
whether or not the boring mills are boring a wheel con- 
centric to the tread, a tram plate is placed on the mill 
table on tram blocks of the same height. This tram 
plate is perfectly round and has a hole in the center con- 
centric to the outside of the plate. The jaws are closed 
on this plate in the same manner in which a wheel should 
be chucked, an indicator is placed in the boring bar and 
while the machine is in motion, it will show the amount 
that the hole in the center of the tram plate is eccentric. 
After it has been determined which jaws are responsible 
for the hole in the center of the tram plate being eccen- 
tric, it is corrected by releasing the jaws from the tram 
plate and placing or removing shims behind the jaws 
on the chucks sufficient to shift the center of the plate 
in line with the boring bar. This is done with a quick- 
adjusting jaw and shims. If the jaws are worn, they 
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The hydraulic mounting press ready to apply a pair of wheels 


Wheel loading device, showing method of adjusting cables 


should be surface-ground on the top and face to the 
same thickness, the face having a 1-in-20 taper. 

In addition to boring the wheel concentric with the 
tread, it is also important to have the top of the jaws 
the same height from the table. This condition is cor- 
rected by means of a holder in one of the tool spaces 
and grinding the top of the jaws off with a portable 
grinder while the table is in motion. This method of 
grinding will allow all the wheels to lay level, provided 
the flanges have the same thickness on the front side. 
To insure that the wheels are chucked level, a surface 
gage should be used on the back rim of the wheel. 
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The wheel-mounting press is equipped with recording 
devices. The latter operates automatically and simul- 
taneously with the gage, furnishing a continuous re- 
cording chart and diagram of each pressure application. 
This recording device can be applied to either a single- 
or double-end wheel press, and when mounting wheels 
simultaneously, the recording gages will only record the 
pressure for the side to which it is attached. These re- 
cording attachments are accurate, durable and in every 
respect dependable, and can be adjusted quickly for dif- 
ferent size wheels without removing the attachments 
from the shoes. A recorder and attachments increase 
production from the boring mills and mounting press 
as they keep the supervisor informed as to just how 
the wheels are being bored and mounted. If the chart 
shows more than the maximum pressure, the tolerance 
can be lowered, or, if it shows less than the minimum 
pressure, the tolerance can be raised. These attachments 
also show the condition of the wheel fits and how the 


Indicator set-up for determining concentricity of wheel bores 
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The axles lathe group—cradles for two axles in front of each lathe 


wheel-press operator is lining up the wheels with the 
axle seat to prevent scoring. The recorder and attach- 
ments increase production since they keep the lathe and 
boring-mill operators in touch with their work while 
they are doing it. 

The method, which originated and was recently adopt- 
ed on the Norfolk & Western, for loading mounted car 
wheels and the quick adjusting device used for length- 
ening or shortening the cables to take care of different 
size wheels are shown in the illustrations. Scrap 34-in. 
cable is used. This method of blocking wheels elimi- 
nates the use of wooden wedges and the wheels are 
secured to the car with much more rolling resistance than 
the old method of loading wheels crosswise on a car. 
There is not only a considerable saving in purchasing 
lumber for wooden wedges, but in using this method of 
loading wheels, the parts used for loading a carload of 
wheels from Roanoke to an outlying shop are later used 
at the outlying point to ship wheels back to Roanoke 
shops. The anchoring of these wheels is done entirely 
from the side pockets on the car. 


Tram plate jaws are ground with a portable grinder on the bar 
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A battery of wheel boring mills 


The Roanoke wheel shop is equipped with three over- 
head cranes, one operating inside the shop and one at 
each end on the outside. The equipment also consists 
of two monorail electric hoists over the wheel presses, 
four axle lathes, two journal-truing gap lathes, two 42- 
in. car-wheel tire lathes, four car-wheel boring mills 
and two 600-ton wheel presses. Both presses can be 
fitted to strip or mount wheels. 

All of the machines in this shop are so arranged that 
the wheels can be handled without congestion among the 
different machines, as all of the work is handled to and 
from the machines from the outside through sliding 
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The car wheel turning lathe 


doors, using the outside instead of the inside of the shop 
for storage. In no case is it necessary for a pair of 
wheels to travel through the shop to get to the various 
machines. 


Freight Car Dismantling 
Methods on the Roek Island 


The Chicago, Rock Island & Pacific is carrying on a 
large junking program which is eliminating obsolete 
rolling stock and at the same time contributing sub- 
stantially to the funds from which the new work is being 
financed. In two years the railroad has dismantled 5,800 
freight cars and, with the moderate recovery of scrap 
prices, is now wrecking equipment at the rate of 200 
freight cars and 15 locomotives a month—and inciden- 
tally getting a good price for old car bodies. 


Dismantling Centralized 


The dismantling plan has been to bring to Silvis, T11., 
all condemned locomotives and all condemned cars in 


- 
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roling condition. Chicago, 174 miles distant, is the 
railroad's best scrap market and Silvis is the location 
of the general store and main shops of the railroad 
where equipment can be dismantled and prepared for 
sale with the least rehandling and where recovered ma- 
terial can be prepared and redistributed most econom- 
ically. 

A schedule specifies the maximum expenditure per- 
mitted to put each class and series of equipment in condi- 
tion for first class service at any one shopping. The 
figure 1s exclusive of wheels, couplers, trucks and body 
bolsters, draft gear and truck parts. Expenditures for 
running repairs are permitted up to 10 per cent of the 
standard maximum. The limit is $50 on some cars, 
$100 on other cars and $200 on still other cars, and 
$2,000 to $10,000 on locomotives. A uniform schedule 


Car bodies stripped for truck mounting in the dismantling yard 


of material prices, including shop and stores expense, 
is prescribed for estimating expenditures. Where the 
cost of repairs exceeds the allowable limit the cars are 
set aside for final inspection, following which they are 
properly labelled and placed in the rear of trains for 


Diesel-engine-driven wheel press 
and air hoist used in dismounting 
and handling car wheels and axles 
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movement to the dismantling point. In this movement 
they are loaded with company material whenever prac- 
tical. Equipment that cannot be moved is dismantled 
locally and the scrap shipped to Silvis for further han- 
dling. 


Sell Car Bodies 


The territory through which the railroad operates is 
largely agricultural and, from the outset of the dis- 
mantling program, box car bodies in reasonably good 
repair have been in demand, especially by farmers for 
use in building barns and even houses, and also for stor- 
ing grain until the prices return to a parity with the 
prices guaranteed by the government to farmers who 
subscribed to the government crop control scheme or 
until the government takes the corn in payment of the 
loans. In the case of corn, these loans amount to 50 
cents or more per bushel which is more than $150 more 
per car load than the farmers can sell it for at present 
prices. To meet this demand, the railroad has been sell- 
ing the car bodies at prices ranging from $25 to $50 
each and disposed of 770 car bodies in this manner in 
1938. This year the sales at Silvis are made to contrac- 
tors who truck the ready-made building over the high- 
way for distances up to 100 miles. 

All condemned box cars reaching Silvis with salable 
bodies are set on tracks in the car repair yard which 
are accessible from the highway. Car repairers, equipped 
with portable acetylene outfits, cut the bodies loose from 
the underframes and strip off grab irons, brake staffs and 
other fastenings. The drivers and helpers of several 


Two car bodies ready for movement over the highways on special truck 
equipment 


trucks then help each other remove the bodies. They 
raise the bodies off the trucks one at a time, push the 
underframe in the clear and place trailer wheels in posi- 
tion under one end of the car body. A truck is then 
backed crosswise under the other end, and the body 
pulled into the clear, whereupon the truck, equipped with 
a swivel center plate, is swung into position in front of 
the car body and made fast to the tongue of the trailer 
wheels, and the car body is ready for the road. At out- 
lying points, the metal on the bodies is detached and 
loaded by the purchasers, who are usually farmers. 


Special Yard for Cars 
In addition to these cars, other cars are set aside and 
the inside sheathing removed for further use by the rail- 
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road. All other box cars received at Silvis and all cars 
from which the bodies have been removed at Silvis, are 
switched into the car-dismantling yard where the wood 
bodies are burned and the underframes and trucks are 
reduced to scrap and salvage. 

This yard was previously laid out for storing coal. 
While approximately one-half mile distant by rail from 
the system’s scrap-handling facilities and material stor- 
age yards, it is free from fire hazards and has four spur 
tracks, each approximately 1,000 ft. long, which are ar- 


The crane in the car dismantling yard operates a 42-in. magnet 


ranged in pairs so that alternate tracks can be used for 
loading. The yard has approximately 2,000 ft. of under- 
ground oxygen and acetylene lines which are connected 
with an overhead extension from the Air-Reduction- 
equipped central distributing plant near the shops. This 
reduces both the expense of gas and the handling of 
gas cylinders. The yard has a steam locomotive crane 
of 25 tons capacity, operating a 40-ft. boom and a 42-in. 
magnet, also a press for dismounting wheels and two air 
hoists for handling wheels. 

The yard is operated jointly by mechanical and store 
forces. The mechanical forces, in keeping with shop 
craft agreements, perform all dismantling, which in- 
cludes setting off the car bodies and removing couplers, 
brake beams, brake cylinders, brake masts, grab irons, 
etc. Store-department forces prepare the scrap for sale 
and recover any reclaimable materials. 

From 10 to 20 cars are demolished at one time. Cars 
with wood bodies are usually set off on the burning track 


Cost of Car Dismantling in 1937 


Labor: for: dismantling. 455i veio tists pagi seio med $12,333.79 
Handling good. material 22:12:43... ri rore e yit a 3,072.56 
Caotting ;SCTÉD. cuevaus e eee» reato 16,161.45 
Miscellaneous labor 1,388.20 
Supervision, local ..... 3,114.67 
Loading scrap ......... 6,185.55 
Oxygen and acetylene 15,377.48 
Tools and lubricants 928.33 
Running repairs to cranes, etc. ..... 454.88 
Fuel, light, heat, power, air, water ... 2.118.57 
Switching charges 2,075.31 
Total. sic eere nba tede Die doces pd dies Pei iic PDAS $63,210.79 
Welt. 3 occi rper EEA ng Fee bag ar by aeons xUpqap E eese 44,217 tons 
iust" ger COR A Gta rsate debile ues a de rae ve 1.429 


in the afternoon and the bodies are burned at night so 
that the metal will cool by the next morning. Most of 
the scrap is reduced to heavy melting steel, which re- 
duces to a minimum the amount of sorting required in 
handling. During the cutting operation the metal from 
bodies, frames and trucks, with the exception of wheels, 
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is practically all left by the men where it falls. The 
crane operator has the run of one track in each pair and 
when not engaged in setting off cars for burning, alter- 
nately picks up each grade of material and loads it into 
cars. With the magnet it is possible to segregate the 
scrap and to salvage from the scrap with little assistance 
from ground men. 

Cars loaded with scrap are weighed out for direct ship- 
ment on sale orders. Good wheels on axles are loaded 
for direct shipment to outside points while scrap wheels 
on axles are run to the end of one of the tracks where 
the wheels are removed in a press driven by a gasoline 
engine and are then loaded by an air hoist. Where cars 
are dismantled at outside points, the scrap is moved to 
Silvis where it is sorted and prepared for sale in the 
general scrap dock under three 10-ton Gantry cranes. 

Referring to one of the illustrations, the general ar- 
rangement of the wheel press and air hoist mentioned 
as being used in handling car wheels, is illustrated. The 
press is of the single-acting type, being located at a 
convenient place in the yard where mounted car wheels 
can be readily rolled to the press for the removing of 
the wheels. The press is belt-driven from a Fairbanks 
Morse 10-hp. type-Y semi-Diesel engine. The air hoist 
and light truss-type boom are mounted on a derrick base 
supported on wheels which permit limited cross travel 
on rails. Operation of the air hoist, cable and crane 
hook permits raising and lowering car wheels as required 
in dismounting and moving them out of the way of the 
press. The air hoist is swiveled by hand pressure on a 
long pipe handle shown in front of the operator, whose 
hand is on the air valve used in operating the hoist. 
This hoist has proved to be a great labor saver in load- 
ing car wheels and axles in cars for final disposition. 


Questions and Answers 
On the AB Brake 


Brake Cylinders (Continued) 


365—Q.—What will cause a blow at the brake-cylin- 
der exhaust port in the service lap position? A.—Leak- 
age past the release insuring valve, the service slide valve 
or the service portion cover gasket. 

366—Q.—What will cause a blow at the emergency 
portion exhaust in the service lap position? A.—Leakage 
past the vent valve, the emergency graduating valve, the 
emergency slide valve or the emergency portion cover 
gasket. 

367—Q.—What will cause a blow at the quick-service 
exhaust in the emergency position? A.—A leaking grad- 
uating valve, a service slide valve, or a service portion 
cover gasket. 

368—Q.—What will cause a blow at the brake-cylin- 
der exhaust in emergency position? A.—Leakage past 
the service slide valve, release insuring valve, or service 
portion gasket. 

369—Q.—What will cause a blow at the emergency 
portion exhaust in emergency position? A.—Leakage 
past the emergency slide valve, emergency portion cover 
gasket, timing valve diaphragm, accelerated emergency 
release piston seal, spill over check valve, or emergency 
portion slide valve strut diaphragm. 

370—Q.—Can the brakes be released with a train of 
AB equipment immediately after an emergency applica- 
tion? A.—No. 

371—Q.—How much time should be allowed? A— 
Approximately 2 min. 

372—Q.—In the event of a brake stuck or overcharged 
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how would you effect a release? A.—Move the release 
rod part way, in order to reduce the auxiliary reservoir 
pressure. 

373—Q.—In case of a defective brake, how would 
you operate the release rod? A.—Move the rod a 
full stroke in order to bleed the auxiliary and emergency 
reservoirs. 


Device for Holding 
Universal Valves 


By T. H. Birch* 


The bulk and weight of the three portions of a univer- 
sal air brake valve are such that it is a problem to hold 
them properly during the operation of cleaning and re- 
pairing. A practical device for this purpose has been 
designed for use in the air-brake department of the 
Milwaukee shops. This is shown in the accompanying 
drawing. A conventional 8-in. by 12-in. brake cylinder 
is supported from the under side of the work bench and 
in the end of the hollow piston sleeve a revolving table 
is applied. The valve portion is placed on the table and 
securely held with the two clamp-and-wing nuts. The 
desired height is obtained by introducing air pressure into 
the cylinder through a choke drilled with a No. 74 drill, 
thus avoiding rapid action to the end that the upward 
movement is at all times under control. When the 
proper height is obtained, place the 12-in. by 6-in. pin in 
the corresponding hole drilled through the piston and 
release the air pressure. 

The purpose of the revolving table is to provide the 
necessary movement to obtain the best possible light in 
the valve; with this accomplished the table can be secured 
by tightening one of the 14-in. set screws. Much hand- 
ling of the valve portions is avoided in using this device. 


* Air brake foreman, Chicago, Milwaukee, St. Paul & Pacific, Mil. 
waukee, Wis. 
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Adjustable holding device for universal valves used at the 
Milwaukee shops 


Railway Mechanical Engineer 
FEBRUARY, 1939 


IN THE BACK SHOP 
AND ENGINEHOUSE 


Railroad Applications of 
The Metal-Spray Process 


During the past year an effort was made to ascertain 
the extent to which metal spraying is applicable to re- 
pair problems in railroad shops. It has been a known 
fact for years that metal can be sprayed on various sur- 
faces and has been extensively used in many industries 
for building up worn surfaces as well as for applying 
metal to others subject to corrosion. Although a num- 
ber of railroads have made some use of the metal-spray 
process, some have discontinued its use while one or two 
others have been unusually successful with it. One 
railroad in particular uses this process successfully, and 
has found that there is a definite field wherein certain 
mechanical problems can be most satisfactorily solved 
with metal spraying. The following outlines the opera- 
tions necessary for standard proved applications which 
have been found both successful and economical. 


The Metal-Spray Process 

A lightweight portable metal-spray gun, which may 
be fixed in any position is employed. As shown in Fig. 
1, metal wire, oxygen, acetylene and compressed air are 
supplied to the nozzle tip of the gun. A compressed-air 
turbine propels a series of speed-reducing gears which 
feed the metal wire at uniform speed into and through 
the nozzle. At the tip of this nozzle an oxyacetylene 
flame melts the metal wire and compressed air atomizes 
the molten metal, blowing the resultant metal spray upon 
a surface which has been properly processed beforehand 
by cleaning and roughening. The metal can be sprayed 
until the built-up surface reaches any desired thickness. 

The proper preparation of the base metal results in 
a foundation that enables the sprayed deposition to “key” 
itself to the parent body ; therefore, the adherence is due 
to its "mechanical bond." To obtain this bond, flat 
surfaces are blasted with angular steel grit, sharp Cape 
May sand, or Joplin grit, since sharp cutting edges must 
be employed. When blasting, the blast nozzle is held at 


— 


Oxy-Acetylene or 
Oy Hydrogen Gos 


Wire 


Nozzle 


different angles to the surface to develop undercut caves 
and overhanging crags, which act as keys and anchor- 
age for the new built-up slab of metal. Due to the high 
air pressure used in blast cleaning, both sand and steel 
grit penetrate into every crevice, and deeply score most 
surfaces ; therefore, areas not intended to be metal sprayed 
are shielded with a rubber adhesive tape or cloth similar 
to that used by stone cutters. Shafts are shielded with 
friction tape. 

A second method, threading, is also used for prepar- 
ing surfaces for metal spraying. This method consists of 
threading the part to be metal sprayed and then remov- 
ing the top of the threads with a flat-nosed tool. 

When building up surfaces, it is almost always neces- 
sary to undercut the surface to be built up, both in 
order to have the correct thickness of sprayed metal on 
the finished job and in order to dovetail or key the ends 
of the coating. The amount which the work should be 
undercut is determined by (1) the size of the shaft and 
(2) the amount of wear to which it is to be subjected 
in service. 

When surfaces have been prepared for metal spraying 
they must be kept clean from grease or dirt, and should 
not be handled with the hands. When necessary to 
handle, clean white cotton gloves should be used. Not 
more than eight hours should be allowed to elapse be- 
tween the blasting operation and the metal-spraying op- 
eration in clear weather, and not more than two hours 
in damp weather; otherwise, oxidation will partially 


Locomotive Parts Which Are Being Metal Sprayed 
Successfully 


Duplex stoker elevator bushing. 

Alco reverse-gear valve stem. 

Precision reverse-gear screw, sleeve, shaft and trunk. 

Locomotive piston rod. 

Air-compressor-governor valve stem. 

815.in. air-compressor piston rod. 

Worthington feedwater-heater bucket spindle and piston-rod tubing. 

Elesco feedwater-pump piston rod. 

Elesco exhaust steam injector water valve, piston stem, main steam noz- 
zle, and overflow plates. 
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Fig. 1—Cross-section of the wire nozzle and air gap of a metal-spray gun 
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Fig. 2—Layout of equipment essential for successful metal spraying 


destroy the ability of the new metal to bind to the base. 
Blasting is never conducted outside in damp or wet 
` weather. 

Fig. 2 shows the equipment necessary for the proper 
operation of the process. All of the parts shown are 
absolutely essential for successful metal spraying, and 
most failures can be attributed to lack of understanding 
of the various units involved. As will be noted, much 
of the equipment furnishes clean, dry, compressed air 
free from moisture and oil, which is a prime necessity. 
Wherever the climate or shop conditions are such that 
the air is damp or hot, condensed water in the com- 
pressed air supply will be an unending source of trouble 
unless it is eliminated. Likewise, worn compressors will 
pump an excessive amount of oil into the compressed- 
air line which must be removed before it reaches the gun. 
Such oil, as well as excessive moisture, is removed by 
a filter, which is part of the air-control unit shown in 
Fig. 2. The filter should be removed periodically, the 
length of use depending upon operating conditions. 

'The structure of sprayed metal is quite different from 
that found in cast, rolled or drawn metals. As the small 
molten particles are sprayed from the gun they strike 
the surface, where they flatten out, and cool almost in- 
stantly. Thus, a stratified metal structure of small 
flattened, interlocking, metal particles is built up, which 
is partly pervious due to the presence of slight amounts 
of oxide and absorbed gases. 
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This peculiar structure results in a change of physical 
characteristics of the metal. The ductility, elongation 
and tensile strength of sprayed metal are greatly re- 
duced, when compared with the same metal in the cast 
form. On the other hand, the qualities of compression, 
wear resistance, corrosion resistance, hardness, heat and 
electrical conductivity remain virtually unchanged in so 
far as the practical uses of the process are concerned. 

The metallizing process should not be used on appli- 
cations where the sprayed metal will be subjected to sharp 
impact, continued pounding at one point, or severe edge 
strain. The process is, however, entirely satisfactory 
for use on surfaces where there is full-bearing contact 
rather than point contact. 


Application of Metal Spraying in the 
Railroad Shop 

The table shows various locomotive parts which are 
being metal sprayed successfully by a midwestern rail- 
road. In addition, the metal-spray equipment located in 
the locomotive shop is used for metallizing miscellaneous 
passenger-car parts as well as parts of shop machinery. 
These include the following: drill-press spindle shafts; 
hydraulic-pump plungers; washout-pump piston rods; 
gear fits on all types of machine drive shafts; piston and 
valve rods for air compressors; rotor slip rings on shop- 
machinery motors; motor armature shafts and bearings ; 
shafts and bearings of centrifugal pumps ; fan-engine pis- 


Fig. 3—Spraying tubing for Worth- 
ington feedwater-pump piston rods, 
which is reclaimed at 10 per cent 
of its original cost.—Note the ex- 
haust hood above the lathe and the 
blasting cabinet behind the operator 
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ton rods; emery belt roller for flue polishers, and engine- 
lathe headstock drive spindles. : . 

These parts represent but a few of the possible appli- 
cations ; however, these are mentioned because they have 
all been metal sprayed successfully and have been in 
service long enough to prove that the built-up surface 
gives a service life equivalent to, if not longer than, a 
new part or an old part built-up by welding. Í 

In passing, it is of interest to note that the locomotive 
shop in question has on many occasions used its metal- 
spray equipment for metallizing parts sent to the shop 
by industrial concerns located in the same city. As a 
direct result of such work, seven of the city’s largest 
industries have purchased and installed their own metal- 
lizing equipment as an aid to solving their shop main- 
tenance problems. 

All of the work here mentioned was done on the lathe 
and with accessory equipment shown in Fig. 3. There 
are three major operations involved in metallizing any 
of the parts: (1) Preparation of the surface to be 
metallized, (2) metal spraying, and (3) finishing. 

The preparation of the surface to be metallized de- 
pends on the service to which the part in question is to 
be subjected. It may be set up in the lathe, undercut, 
dovetailed at the ends, and finally cleaned and roughened 
by blasting or rough turning. The size of the undercut 
depends on the extent to which the part has worn. Every 
part will wear a certain amount before it is either re- 
placed or restored to size; this is termed “wear expec- 
tation.” Regardless of what this wear may be, an addi- 
tional under-thickness of sprayed metal must be added 
which is called the “minimum coat thickness” or “foun- 
dation.” As a general rule, this foundation is 0.01 in. 
on the radius for a shaft 1 in. or less in diameter, and 
0.005 in. of sprayed metal is added for each additional 
inch of diameter until a thickness of 0.04 in. foundation 
is reached. The wear allowance or wear expectation, 
the amount of metal which must be added to the mini- 
mum coat thickness to take care of the wear expected 
from service, is determined for each individual job and 
may vary from 0.001 in. to 0.250 in. 

Whether or not the piece has been undercut, it is 
blasted or rough turned as described previously, with the 
various portions not to be metallized being protected by 
cloth or friction tape. 

As shown in Fig. 3, the metal-spray gun is mounted 
on the tool post of the lathe and, after the flame and speed 
of the wire feed has been adjusted, the spray is directed 
on the work and the feed of the lathe carriage is locked. 
The speed of the work may vary up to 40 peripheral ft. 
per min., and the feed of the carriage is adjusted to a 
speed slow enough to provide a uniform application of 
the metal. The part should be sprayed evenly from 
right to left, or vice versa. The tip of the nozzle may be 
kept at a minimum of 4 in. or a maximum of 10 in. 
from the work. The speed and feed, as well as the 
distance of the nozzle tip from the work, varies for any 
given job. However, the exact value of these variables 
are not difficult to ascertain and considerable latitude in 
their adjustment is permissible with little effect on the 
finished product. 

During spraying, the part should not be allowed to 
develop a temperature much greater than 250 deg. F., 
which is determinable by placing the back of the hand 
lightly against the work. If excessive temperatures de- 
velop, the part should be allowed to cool. Excessive 
heat may cause the metal to expand and pull away from 
the base, particularly when steels are being sprayed. 

Finishing of the part may be either by wet grinding 
or machining. Grinding gives a better surface, and for 
the parts metallized in the shop in question grinding has 
been utilized almost exclusively. 


Rail Mechanical Engineer 
FEBRUARY, 1939 


Obviously, in this article only the fundamental fea- 
tures of metal spraying have been discussed. One fact 
cannot be overstressed ; that is, the art of metal spraying 
requires extreme accuracy and care if it is to be suc- 
cessful. Also, no one should take it for granted that 
metal spraying is a simple process; it is a highly de- 
veloped technique requiring much experience. Success- 
ful applications come only with a thorough knowledge of 
types of metal to use, the correct wire sizes, wire speeds, 
extension of the wire beyond the air gap in the nozzle, 
the correct air-gap setting, the pressures of oxygen, acety- 
lene and air, the speed of the work in the lathe, the 
feed of the lathe carriage and the distance of the nozzle 
tip from the work. 

After several years’ experience, the shop wherein 
the work described in this article is being done has found 
that metal spraying can be successfully accomplished with _ 
gratifying economical results. For example, stoker ele- 
vator-shaft bushings are being reclaimed at 3 per cent of 
their original cost; main steam nozzles for Elesco ex- 
haust-steam injectors are being reclaimed at 9 per cent 
of their original cost; overflow pistons for Elesco ex- 
haust-steam injectors are being reclaimed at 20 per cent 
of their original cost, and tubing for Worthington feed- 
water-pump piston rods is being reclaimed at 10 per cent 
of its original cost. These parts, as well as many of the 
others previously mentioned, have given service equiva- 
lent to that of new parts, thus proving the adequacy of the 
mechanical bond effected by metallizing. 

The successful application of metal spraying can only 
be obtained by a thorough knowledge of all the factors 
involved. The character of the part to be sprayed as a 
rule matters very little. However, each individual job 
must be studied carefully to determine whether or not 
service conditions to which it must be subjected will have 
no detrimental effect on surfaces bonded mechanically. 
It was apparent while making this study of metallizing 
in the railroad shop in question that its success has been 
due entirely to meticulous care and a thorough knowledge 
of the technique. 


Precision Surface Grinding 
On a Large Seale 


What is believed to be one of the largest precision sur- 
face grinders of its type ever built is the Mattison ma- 
chine illustrated, which has a table capacity of 30 in. wide 
by 16 ft. long. The base length is 36 ft.; wheel clear- 
ance above table, 20 in. Being used in a railroad shop, 
it provides a table surface of sufficient size to accommo- 
date large work which before could not be satisfactorily 
handled, and at the same time produces an accurate and 
fine finish. In addition, it permits grinding more pieces 
per set-up on regular sizes of work. 

An outstanding characteristic of the Mattison surface 
grinder is the powerful built-in motor construction, with 
the rotor mounted directly on the wheel spindle and 
balanced as a unit. With this positive and direct form 
of drive, there is no vibration imparted to the wheel 
spindle, as may be the case with belts, chains, gears or 
other drive connections. 

To remove successfully stock with a grinding wheel, 
it is also necessary to maintain full power. The instant 
the wheel slows down, due to slippage, cutting efficiency 
is lowered and capacity and quality suffer. On the sur- 
face grinder illustrated the motor delivers its full power 
direct to the wheel and there is plenty of reserve to 
insure full wheel speed for fast grinding. 
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Mattison 30-in. by 20-in. by 192-in. high-powered precision surface grinder 


Other features of the machine are the double column 
mounting, hydraulic feeds and convenient operating con- 
trols. This type of machine is also supplied by the Mat- 
tison Machine Works, Rockford, Ill, with conventional 
table sizes from 12 in. by 36 in. up. 


Loeomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Cause of Wear of Exhaust 
Nozzle Bridge 


Q.—We have a number of engines that had exhaust nozzles 
6% in. in diameter, and single bars. We have changed the 
nozzle to 7 in. in diameter and are now using two bars. I 
notice since we made the change that the top of the two bars 
wear flat and the bottom that goes in the tip does not wear. 
These bars were diamond shaped when we put them in the tip. 
I would like to know why the top of these bars wears flat while 
the bottom doesn't. —B. C. H. 


A.—The fact that the bars wear flat across the top 
would indicate the cause of the wearing is cinder cutting. 
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Although the exhaust passes through the nozzle with 
considerable velocity, this does not necessarily indicate 
that the wear would take place at the bottom of the bars. 
It is not the exhaust steam, but rather the cinders pass- 
ing over the tops of the bars which are cutting and wear- 
ing them flat. 

The purpose of these bars is to increase the entraining 
area of the exhaust, that is, to spread the steam into seg- 
ments, thereby giving a greater outside surface to the 
exhaust-steam jet when passing from the nozzle tip to 
the stack for sucking in the gases and cinders, thus mak- 
ing for a better draft. 

As the exhaust steam passes these bars, the velocity of 
the steam causes a vacuum directly over the bar, due 
to the diamond-shaped bottom spreading the steam. When 
the steam is shut off, this vacuum is broken and the gases 
and cinders rush in to fill the vacuum causing a cinder- 
cutting action across the top of the bars. 

Were the exhaust a constant flow, this condition would 
not exist, due to the fact that the vacuum would not be 
broken; however, with a locomotive the vacuum created 
by the exhaust over the bars is broken with each stroke 
of the piston, with the resultant cinder cutting eventually 
wearing the top of the bars flat. 


Causes of Leaking 
Boiler-Check Studs 


Q.—On our locomotives the boiler checks are located on the 
side of the boiler, the one on the right side being piped back 
to the injector, while the one on the left side is piped ahead 
to the feedwater heater. Considerable trouble is experienced 
with the check studs leaking. What causes this condition?—F. F. 


A.—This condition is generally due to the difference 
between the expansion of the boiler and the expansion 
of the delivery pipe to the check valve. On the right 
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side, the injector is studded to the wrapper sheet and the 
check is studded to the boiler; therefore, the difference 
in the expansion of the boiler and the injector delivery 
pipe between these two points sets up a stress in the 
studs securing these parts. The delivery pipe stands 
away from the boiler, causing a moment arm on the 
studs securing the check to the boiler; hence, the con- 
tinual working, due to expansion and contraction of the 
pipe, loosens the studs causing steam leaks. 

Where there is considerable distance between the 
boiler check and the injector, and the pipe clamps secur- 
ing the delivery pipe to the boiler are not clamped tight 
on the pipe, allowing the pipe to breathe, or where there 
is an offset in the pipe, which provides a place for the 
pipe to compensate for the unequal expansion and con- 
traction, this condition is somewhat relieved. It can also 
be relieved by increasing the size of the studs securing 
the check to the boiler, giving a more rigid construction 
at this point. 

This condition is generally not as severe on the feed- 
water-heater side, due to the fact that this pipe has a 
large bend where it goes up to the feedwater heater; 
however, care should be taken to prevent the pipe from 
ee clamped tight in the clamps along the side of the 

iler. 


The Application of 
Aluminum Rivets 


Q.—Should aluminum rivets be used in assembling aluminum 
parts such as cabs, rimboards, etc? Does the procedure for 
riveting aluminum parts vary to any great extent from that 
used in riveting the same parts made of steel? —B. B. 

A.—Either steel or aluminum alloy rivets may be em- 
ployed, steel rivets are stronger, but they should be used 
only when the parts are adequately painted. Aluminum- 
alloy rivets are employed where maximum resistance to 
corrosion and weight saving are essential. 

Steel rivets in aluminum parts are applied in the same 
manner as for steel plates. They are heated to about 
1,800 deg. F. and driven with as little delay as possible 
so as to make the driving easier. Where a large group 
of hot steel rivets occur closely spaced, it is good prac- 
tice to avoid overheating the adjacent metal. This is 
usually done by driving the rivets at random rather than 
in succession. Sometimes it is necessary to cool the 
parts being riveted with water or compressed air. The 
temperature of the aluminum-alloy parts being riveted 
should never be allowed to rise above 300 to 400 deg. F.. 
the exact temperature depending on the alloy. 

The procedure for applying aluminum rivets in alum- 
inum parts does not differ greatly from that used for 
steel rivets. Because the characteristics of the vari- 
ous materials used for the rivets differ, there is some 
difference in the driving methods employed for the 
rivets made from each of the aluminum alloys. 

The properties of commercially aluminum rivets and 
some of the aluminum alloys are not improved by heat 
treatment and are always driven cold. Other aluminum 
alloys have their properties improved by heat treatment ; 
consequently, rivets made from them should always be 
heat treated before or during the driving operations. 
For heat treating aluminum-alloy rivets, a reliable tem- 
perature indicator is essential in order to insure the 
required temperature control. When rivets are to be 
quenched in water for cold driving, the heating equip- 
ment generally consists of a bath of sodium nitrate 
heated by gas, oil or electricity. The rivets are handled 
in a basket made of wire mesh or perforated sheet and 
must be quenched quickly after removal from the heat- 
ing bath. All nitrate must be washed off the rivets. 
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Aluminum-alloy rivets for hot driving are commonly 
heated in a load pot, or in an electrically heated air fur- 
nace. Automatic control of temperature is highly desir- 
able in both types of equipment. The heating equipment 
must be near the work so that the temperature lost in 
transfer is minimized. When. heating in a lead bath 
provision must be made to submerge the rivets in the 
bath ; otherwise, they will float. All adhering lead should 
be removed by a sharp blow against some solid object, 
before the rivet is inserted in the hole. 

In selecting the rivet alloy to be used it is good practice 
to use a rivet having about the same properties as the 
material in which it is driven. 

In applying aluminum rivets, squeeze riveters are pre- 
ferred, thus assuring properly upset shanks and well- 
centered heads. Pneumatic hammers are suitable for 
riveting aluminum-alloy rivets provided they are large 
enough to upset the rivets properly. 

Aluminum-alloy rivets may be headed by means of a 
heavy hand hammer or sledge. This method has been 
found satisfactory for work which permits adequate 
bucking. 

Rivet sets used for driving aluminum-alloy rivets 
should have smooth polished surfaces so that the metal 
will flow readily during the forming of the head. The 
bucking tools, especially those used with the large ham- 
mers, should have plenty of mass. The mass should be 
distributed close to the rivet head and be concentric with 
it The cup on the bucking-up set should be slightly 
wider and shallower than the manufactured head so 
that the initial contact will be at the end of the head 
directly in line with the shank. This practice will pre- 
vent the shank from being driven up into the head and 
will greatly facilitate upsetting throughout the length of 
the shank. 


Boilers Blown Down and 
Refilled Through Steam Dome 


The Sturdevant system of reclaiming, washing, and 
filling locomotive boilers, illustrated in the drawing, was 
developed on the Southern Pacific by C. W. Sturdevant, 
assistant engineer of tests, San Francisco, Calif., and 
during the past few years it has been extended over the 
entire Pacific as well as Texas & Louisiana Lines of 
this company. Furthermore, since its initial use by the 
Southern Pacific it has been adopted and has been in 
use by the Western Pacific at all of their engine ter- 
minals. 

This system is based upon the principle that the re- 
lease of the steam from the boiler into a receiver at 
atmospheric pressure causes approximately one-third 
of the water in the boiler to be evaporated and carried 
over as steam and condensate into a main hot-water- 
storage tank as distilled water. Many tests of locomo- 
tives being serviced in enginehouses substantiate this 
large amount of pure water recovered. The system is 
immediately effective as soon as the locomotive is housed, 
the blowoff of the steam being quickly made from the 
locomotive steam dome at the top of the boiler through 
a flexible pipe conduit into a main overhead pipe line 
which leads into the reclamation receiver. Normal time 
of blowing down the boiler is about 45 minutes ; however, 
the speed of blowdown may be varied by the control 
valve situated at the top of the steam dome and carried 
by the locomotive. 

This method of blowing down the locomotive boiler 
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is particularly distinguished by the fact that the blowoff 
of the locomotive is made from the top of the boiler 
instead of through the blowoff cock. This prevents all 
sedimentary matter and foul water containing soluble 
salts from being discharged into heaters, pumps and 
pipe lines, thereby eliminating periodical cleaning of the 
system to rid it of objectionable extraneous matter and 
reducing the maintenance cost to a minimum. When 
the blowing off of the locomotive is completed and all 
pressure is out of the boiler, the remaining water in the 
legs and lower boiler portions is discharged through the 
blowoff cock or blowoff muffler into the locomotive 
pit. Washout plugs are then removed and the boiler 
washed, preferably with hot water from the main stor- 
age reclamation tank, although recovery of the waste 
water into the locomotive pit can, if desired, be made in 
a sump pit and used for washing purposes. 

In washing boilers the temperature of the water on 
the discharge side of the washing pump is blended down 
to a temperature of approximately 120 deg. F., which is 
as hot as the boiler washers can handle it. After the 
boiler is washed, washout plugs replaced and the blowoff 
cock closed, the boiler is then filled with hot water from 
the main storage tank, at approximately 180 deg. F. 

Filling of the boiler is made at the top of the boiler 
through the dome and by the same flexible pipe con- 
nections as previously used for blowing off the steam 
from the boiler, there being an arrangement of by-pass 
and shut-off valves, as shown in the drawing, which 
permits the hot boiler filling water to be discharged from 
the boiler filling pump through the enginehouse pipe line 
directly into the top of the boiler. In other words, the 
steam is removed from the boiler and hot water sub- 
sequently replaced in the boiler through the same con- 
nection at the top of the steam dome. This method of 
filling the boiler eliminates filling through the blowoff 
cock and does away with the blowoff hose and connec- 
tions now commonly used for this purpose. Present 
enginehouse piping, with slight modifications, can be 
made to accommodate the Sturdevant system. 

From the foregoing it will be obvious that the receiver 
into which the steam from the locomotive boiler or boil- 
ers is discharged also provides the hot-water storage 
from which they are refilled. The filling water in the 
receiver is of an excellent character, being composed of 
distilled water (condensate) from the initial blowoff of 
the locomotive and makeup water as may be required 
from the source of water supply. 

Another outstanding advantage is claimed for the 
Sturdevant system by reason of the removal of the steam 
before the removal of the water from the boiler, namely, 
the retention of the water in the legs of the firebox dur- 
ing the blowoff period. This permits the firebox sheets 
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and stayboits to cool down gradually and without sub- 
jecting these highly-heated portions to rapid strains of 
expansion and contraction. 

This arrangement described is being placed upon the 
market by J. C. Martin & Company, Engineers and 
Manufacturers, Los Angeles, Calif. 


Tantalum-Carbide Alloy 
For Metal-Cutting Tools 


The Fansteel Metallurgical Corporation, North Chicago, 
Ill., has developed a hard cutting-tool and wear-resist- 
ing alloy known as Tantaloy. It is a general-purpose 
hard metal ordinarily used as a tip which is brazed to a 
steel shank to form a cutting tool. Containing tanatalum 
carbide, Tantaloy is said to possess the characteristics 
of a high degree of chip slippage which resists the de- 
velopment of crater by the chip action. When regrind- 
ing, these tools require very little metal removal, thus 
decreasing the grinding time and increasing the useful 
life of the tool. An outstanding characteristic is tough- 
ness, making Tantaloy-tipped tools efficient for service 
ordinarily regarded as severe, such as interrupted cuts, 
heavy feeds, varying hardness of metal, or tool mounting 
essentially deficient in rigidity. 

These tools are available in all standard lathe, boring- 
mill and turret tool sizes; also the metal is available in 
tips which may be brazed to boring bars, counterbores, 
or special tools. Tantaloy is recommended for gages, 
lathe center, centerless grinder rests, wearing surfaces, 
and the general field of application of abrasion- and 
corrosion-resisting metal. 


Tantaloy, a tantalum carbide alloy, brazed to a steel shank 


(Turn to next left-hand page) 
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Measured in rail miles, Chilled Car Wheels are 40% 
better today. Improvements in design, in manufacturing methods, 
and in control of operations in Member Plants have resulted in a 
„steady increase of miles of service delivered by Chilled Car Wheels - 
over a period of 10 years. But our aims are not yet fully attained. 
Research and careful inspection will go on to the end that, *Every 
wheel shall be as good as the Best," and the best shall be capable 
of still higher standards of performance. 


ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 


ORGANIZED TO ACHIEVE: 
Uniform Specifications 
Uniform Inspection 
Uniform Product 


230 PARK AVENUE, 
NEW YORK, N. Y. 


445 N. SACRAMENTO BLVD., 
CHICAGO, ILL. 
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Railway Affairs... 


Lea’s Bill 
In the House 


Clarence F. Lea of California, chairman 
of the Committee on Interstate and Foreign 
Commerce of the House of Representa- 
tives, has introduced what is well desig- 
nated as an omnibus bill. It is based large- 
ly on the reports of the Splawn-Eastman- 
Mahaffie Committee and the Committee-of- 
Six, and is apparently intended as some- 
thing to "shoot at" in the attempt to draw 
out constructive recommendations from all 
interested parties through an extensive 
series of hearings begun in Washington on 
January 24. Chairman Lea has given much 
intelligent study and thought to the trans- 
portation problem while in Congress and 
can be depended upon to give real leader- 
ship to his committee. In opening the hear- 
ings he concluded with this statement: 
"This committee will, to the extent of its 
ability, prepare transportation legislation 
with a view of dealing justly with our 
various types of transportation; so far as 
there is a practical legislative remedy, en- 
deavor to relieve the economic stress from 
which these agencies now suffer; and at- 
tempt to serve the public interest of the 
country by this legislation." 


The Administration 
And the Railroads 


Twice within a week, on January 16 and 
again on January 23, President Roosevelt 
held White House conferences to discuss 
the railroad problem, at which Senator 
Wheeler, chairman of the Senate Com- 
mittee on Interstate Commerce, and Rep- 
resentative Lea, chairman of the House 
Committee on Interstate and Foreign Com- 
merce, were present. Quite apparently the 
Administration is impressed with the neces- 
sity for really doing something with the 
railroad question at this session of the 
Congress. Representative Lea is already 
at work in the House, as indicated else- 
where in this column. At this writing it 
is not clear just what action Senator 
Wheeler and his committee will take. The 
Senator has indicated that he is not in 
"violent disagreement with the Lea Bill.” 
From what he has said, it is quite likely 
that he will introduce bills in the Senate 
to reorganize the Interstate Commerce 
Commission and to give that body authority 
to regulate water carriers. It scems that 
he is still opposed to the repeal of the 
long-and-short-haul-clause of the Interstate 
Commerce Act's Fourth Section. In light 
of the performance of Senator Wheeler 
and his committee in the last Congress, it 
would appear that the House Committee 
will have to be the pace setter in any really 
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worth while endeavor to enact a compre- 
hensive and constructive legislative pro- 
gram. 


R. B. A. for a Subsidy 


Naturally the Railway Business Associa- 
tion, made up of members of the railway 
manufacturing and supply industry, is tak- 
ing a keen interest in proposed legislation 
for the relief of the carriers; indeed, the 
welfare of its members depends upon rail- 
road prosperity. Among other things, it 
believes that the present emergencies are 
so great that ordinary legislative action 
cannot bring relief soon enough, so that 
for a while at least, the railways, and par- 
ticularly the weaker ones, should be given 
a subsidy in the interests of national de- 
fense. It suggests that the subsidy might 
well be based upon a certain proportion of 
railway expenditures for maintenance of 
way and structures during each year, be- 
ginning with 1939. It is estimated that 
such a subsidy might range between $100,- 
000,000 and $200,000,000 a year, and might 
he continued for a limited period of from 
three to five years. The R. B. A. also 
believes that greater economies should be 
practised by the railroads and suggests 
that this can best be accomplished by a 
program which will permit orderly con- 
solidations in such a way as to realize 
substantial operating economies. 


Postalized 
Railroad Rates 


Considerable furore has been stirred up by 
full-page advertisements in a few large 
daily newspapers, presenting the claims of 
the Hastings postalized rate plan. John A. 
Hastings, a former member of the New 
York State Senate, first made his proposal 
several years ago. In 1935 Chairman 
Wheeler of the Senate Committee on In- 
terstate Commerce, asked Co-ordinator 
Eastman to give the matter consideration. 
The co-ordinator reported back to the sen- 
ator that it would be well for Congress 
to direct the I. C. C. to study and report 
on all such plans. No action was taken by 
Congress. Mr. Hastings and his backers— 
whoever they may be and for whatever 
reason—have succeeded in stirring up Sen- 
ator Wheeler again. Chairman Marion M. 
Caskie of the Interstate Commerce Com- 
mission, in replying to the senator, has 
again suggested the desirability of a man- 
date to the Commission from Congress, 
authorizing it to study the plan and report 
back. Briefly, the scheme divides the coun- 
try into nine postalized fare regions, with 
a flat rate for passenger travel within any 
one region. That the scheme is considered 
experimental is indicated by the fact that 


the government is asked to guarantee the 
railroads against loss of passenger rev- 
enue. The plan also contemplates similar 
treatment of freight charges eventually. 
Railroad men do not favor the plan and 
the National Transportation Conference is 
quite definitely opposed to it. 


Old Men Not 
Wanted on I. C. C. 


An Interstate Commerce Commissioner is 
appointed for a term of seven years and 
until his successor is confirmed. Because 
of his action in criticizing the “nine old 
men” on the Supreme Court, President 
Roosevelt apparently has a problem on his 
hands with the I. C. C. commissioners. A 
year ago the terms of Frank McManamy 
and Charles D. Mahaffie expired. Mahaffe 


_was reappointed, but McManamy, who will 


reach seventy in 1940, has been riding along 
since, no intimation having been given to 
the public by the President as to what ac- 
tion he may finally take. This year the 
terms of Balthasar H. Meyer and William 
E. Lee expired. The President has indi- 
cated his purpose to replace Meyer, who is 
72 years old and is familiarly termed the 
"dean" of the Commission because of hav- 
ing served longer on it than any other com- 
missioner in I. C. C. history. No action 
has yet been taken in the case of Lee, who 
is still in his fifties. He has been a mem- 
ber of Division V, the Motor Carrier Di- 
vision, and has been endorsed for reap- 
pointment by the executive committee of 
the American Trucking Associations, Inc. 


Can Amlie Qualify? 


Just what influenced President Roosevelt 
to suggest the appointment of Thomas R. 
Amlie to succeed Balthasar H. Meyer on 
the Interstate Commerce Commission is 
difficult to imagine. He could not appoint 
a Democrat and so suggested an extreme 
left-winger—a "lame duck" and former 
congressman who was defeated last year 
for senatorial nomination in the Wisconsin 
Progressive primary. The President's ac- 
tion raised a storm of protest and criticism 
throughout the nation. Both houses of the 
Wisconsin Legislature immediately passed 
resolutions asking the President to with- 
draw the nomination, and calling upon the 
Senate to refuse confirmation if the Presi- 
dent refuses. Roosevelt was clearly irri- 
tated when questioned about Amlie at the 
press conference on January 24. How much 
longer will the intelligent American public 
allow the politicians to continue making a 
football of the railroads? 
(Turn to next left-hand page) 
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METHODS AND MACHINERY THAT GUARD LIMA QUALITY 
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How A Tight Joint Gets Its Start 


Where joints are under pressure Lima grinds 
the fits to a smooth, even surface that can be 
made steam tight and kept that way. » » » By 
such attention to details Lima has won a 
reputation for soundness of construction that 
backs up its leadership in locomotive design. 
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Among the 


Clubs and Associations 


Car DEPARTMENT ASSOCIATION OF Sr. 
Lours.—“Wheel Defects, Particularly 
Those Defects Not Covered by A. A. R. 
Wheel Gages” will be the topic to be dis- 
cussed by D. R. Brown of the Southern 
Wheel Company at the meeting on Feb- 
ruary 21 at the Hotel Mayfair, St. Louis, 
Mo. Of especial interest will be the pres- 
entation by F. H. Hardin, president of the 
Association of Manufacturers of Chilled 
Car Wheels, of the talking motion picture, 
“The Story of the Chilled Car Wheel.” 
Dinner will precede the meeting at 6:15 
p. m. 


CENTRAL RarLway CLUB or BurrALo.— 
"Freight Loss and Damage" was the fea- 
ture of the meeting held on February 9 at 
the Hotel Statler, Buffalo, N. Y. 


New ENcLAND RaiLroan Cius.—J. Rob- 
erts, chief of motive power and car equip- 
ment of the Canadian National, will be the 
speaker at the meeting to be held on Feb- 
ruary 14 at the Hotel Touraine, Boston, 
Mass. Mr. Roberts’ topic will be “Railway 
Equipment Maintenance—Modern Practice 
vs. Obsolescence Waste.” The meeting, 
“Canadian Night,” will start with dinner at 
6:30 p. m. 


Chilled Wheels in Pictures 


New York Railroad Club.—Meeting held 
January 20 at New York. Presentation of 
moving picture, "The Story of the Chilled 
Car Wheel," and remarks by F. H. Hardin, 
president, Association of Manufacturers of 
Chilled Car Wheels. ff A comprehensive 
review of the modern process of produc- 
ing chilled-iron car wheels was presented 
by Mr. Hardin in the form of a sound 
moving picture. The picture followed 
through the various steps in the produc- 
tion process, beginning with the prepara- 
tion of the scrap wheels for the cupola, 
through the preparation of the molds, the 
manufacture of cores and the shaking out 
and pitting of the castings, to their final 
finishing on the boring mill. It also pre- 
sented a number of operations in the well- 
equipped research laboratory maintained 
by the association. The story of the nar- 
rator which accompanies the film guides the 
reader in non-technical language through 
the steps in the process and brings out 
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Toronto Rattway Crvs.--The February 
27 meeting will be “Maintenance of Way 
Night.” It will be held at 7:45 p. m. at the 
Royal York Hotel, Toronto, and A. O. 
Wolff, assistant district engineer, of the 
Canadian Pacific, and B. Wheelwright, en- 
gineer maintenance of way, of the Canadian 
National, will be the speakers. 


SouTHERN AND SOUTHWESTERN RAILWAY 
Crus.—At the meeting at 10 a. m. on 
March 16 at the Ansley Hotel, Atlanta, 
Ga., W. L. Rice, superintendent of shops 
of the Reading Company, Reading, Pa., will 
present a paper on Practical Shop Opera- 
tion. 


Car FonEMEN's ASSOCIATION OF CHI- 
caco.—A continued discussion of the new 
A. A. R. Rules of Interchange and pro- 
posed changes in them for 1940 will fea- 
ture the February 13 meeting to be held 
at the LaSalle Hotel, Chicago, at 8 p. m. 


NortHwest CAR MEN's ASSOCIATION.— 
“The Story of the Chilled Car Wheel," the 
sound moving picture of the Association of 
Manufacturers of Chilled Car Wheels, was 
presented by a representative of the Grif- 


Club Papers 


the extent to which scientifically accurate 
controls are replacing rule-of-thumb meth- 
ods in the industry. {In his talk be- 
fore the picture was shown Mr. Hardin 
called attention to a number of points in 
the film which had raised questions where 
it had been previously shown. The tem- 
perature of the melted iron, he said, was 
kept as nearly as possible up to 2,700 deg. 
F. and poured at a temperature of around 
2,450 deg. F. He also referred to the use 
of instruments for the control of cupola 
operation which are a development of the 
association's research organization. These 
were first developed in the form of a re- 
cording carbon-dioxide meter and a separate 
recording air-flow meter, the control to 
maintain uniform carbon dioxide being 
manual Later the two recording in- 
struments, he said, were coupled up and are 
now operating as an automatic control, by 
means of which constant carbon dioxide 
is maintained by automatically varying the 
air volume.  f[ In referring to the break- 
ing of wheels to check the depth of chill 


fin Wheel Company at the meeting of the 
Northwest Car Men's Association on Feb- 
ruary 6. Proposed changes in the new 
A. R. A. rules were also discussed. 


Rai.wavy CLUB or GREENVILLE.—G. S. 
Meek, president and general superintendent 
of the Pittsburgh & Conneaut Dock Com- 
pany, will be the speaker at the meeting to 
be held at 6:30 p. m. on February 16 in 
Bessemer Hall, B. & L. E. shops, Green- 
ville, Pa. His topic will be “The Story of 
Unloading Iron Ore at Conneaut, Ohio.” 


Car FoREMEN'S ASSOCIATION OF OMAHA, 
Councu. BLurrs AND Souta OMAHA Ix- 
TFRCHANGE.—Rule 32 was discussed by F. 
M. Rezner at the meeting held on the after- 
noon of February 9 at the Union Pacific 
shops, Council Bluffs, Iowa. 


EASTERN Car ForeMAN’s ASSOCIATION. 
—'The annual dinner and entertainment of 
the Eastern Car Foreman's Association was 
held in the East Ball Room of the Hotel 
Commodore, Thursday, February 9 at 7 
o'clock. The arrangements were made by 
J. P. Egan, President, who headed a com- 
mittce of 14 members. 


by visual inspection, Mr. Hardin pointed 
out that it is now possible to combine the 
physical, chemical and metallurgical char- 
acteristics and develop a scientific method 
of determining the depth and wear value 
of the chill without the necessity of visual 
inspection. ff One of the most important 
improvements in the production of chilled- 
iron wheels is the new low-heat-capacity 
annealing pits which are replacing the old 
type sand pits. These unit pits stand in 
the open surrounded by air and each con- 
sists of a steel shell lined with an efficient 
insulating material. The wheels are pitted 
at a high temperature; the hub and tread 
diameters are equalized well above the 
critical point, and then are cooled at a 
rate of 8 to 10 deg. per hour. No firing 
is necessary, neither is a transfer of wheels 
from one pit to another at lower tempera- 
ture to effect cooling. No matter how long 
the wheels stay in the pit, they will not 
be over-annealed. 


(Turn to next left-hand page) 


Rallway Mechanical Engineer 
FEBRUARY, 1939 


Fesruary, 1939 RAILWAY MECHANICAL ENGINEER 27 


Delaware, Lackawanna & Western R. R. Richmond, Fredericksburg & Potomac R. R. 


New York Central System 


Lehigh Valley R. Re ; Atlantic Coast Line R. R, 


E-2 Buffer provides better riding, 
greater safety, and lower maintenance 


The Franklin E-2 Radial Buffer eliminates all slack between 
engine and tender, thus absolutely preventing one of the 
principal causes of hard riding. » » » It permits full freedom of 
movement, laterally and vertically, and cannot get into im- 
proper position. It will not interfere with proper tracking of 
ihe engine, thus insuring greater safety. » » » Because it elimi- 


nates excessive vibration and greatly reduces the number of 


pipe failures, loose cabs, and other related defects, the cost Franklin Type E-2 Radiol 
Buffer dampens oscillation 
of maintenance is greatly reduced. The E-2 Buffer pays for between engine and tender 


and makes for easier riding. 


itself quickly. 


m 


AN 


The newly streamlined Capitol Limited of the Baltimore & Ohio in the picturesque Potomac River Valley near Sandy Hook, Md., en route to Chicago 
from Baltimore, Md 


—— NEWS —— 


Bureau of Safety Annual Report 


DvumriNG the year under review in the 
annual report of W. J. Patterson, direc- 
tor of the Bureau of Safety, Interstate 
Commerce Commission, Washington, D. C., 
a total of 1,213,081 cars and locomotives 
was inspected ; 29,286 or 2.41 per cent were 
found defective as compared with the 2.31 
per cent defective out of the 1,203,752 in- 
spected in 1936-37. While last year's show- 
ing was thus less favorable than that of the 
previous year it was better than the record 
for 1935-36 when 2.44 per cent of the roll- 
ing-stock units inspected were found defec- 
tive. 

During the fiscal year there were 1,469 
collisions and 3,823 derailments reported to 
the I. C. C.; in these, 195 persons were 
killed and 1,115 injured, as compared with 
210 killed and 1,277 injured in the 1,940 
collisions and 5,050 derailments reported in 
the previous fiscal year ended June 30, 1937. 

Air-brake tests on 2,753 trains prepared 
for departure from terminals showed the 
air brakes on 99.9 per cent of the cars 
operative. It was necessary to set out cars 
or repair the brakes on an average of three 
cars for practically every five trains tested 
by the inspectors. Similar tests on 829 
trains arriving at terminals showed that 
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brakes were operative on 98.12 per cent of 
the cars—the cars with inoperative brakes 
averaging slightly less than one per train. 

The report notes that the work of equip- 
ping cars with AB brakes is behind sched- 
ule. Attention is directed to the fact that 
during 3% years, or 35 per cent of the 10- 
year period, only 11.3 .per cent of the 
freight cars in interchange service have 
been equipped with the present standard 
air-brake apparatus. The reports show that 
13 railroads and 19 private car lines have 
30 per cent of their cars so equipped; but 
"107 railroads and 122 private car lines 
have not as yet reported any cars so 
equipped." 

"Material improvement has been noted in 
the efficiency of hand-brake equipment on 
passenger cars, as a result of the adoption 
of rules... governing inspection and main- 
tenance" of such equipment. Also, "co- 
operative efforts" with the A. A. R. have 
continued "for improving the conditions of 
couplers, draft gears and their attachments 
and supports." During the 15 months prior 
to June 30, 1938, there was no accident 
investigated by the Bureau in which free 
slack in draft gears or defective supports 
was found to be the cause or a contribut- 
ing factor. "However," the report adds, 
"the large number of break-in-twos of 


trains, due to slipovers of knuckles, indi- 
cates that additional improvement is ¢s- 
sential.” The Bureau has called the A. A. 
R.’s attention to the “urgent need” for 
establishing “a standard and a maximum 
permissible vertical movement of the cou- 
pler head from the position at which its 
standard height is determined." 

Discussing the arch-bar truck the report 
cites a December, 1937, accident wherein 
"the hazard of their use was again forcibly 
demonstrated." "Accumulated experience," 
the report adds, “plainly indicates the need 
of extreme precautions with these obsolete 
trucks during their remaining period of 
service.” 

As in other recent years the report in- 
cludes a brief discussion of braking 
methods and apparatus for high-speed 
streamlined trains. After noting that the 
Bureau has joined with the railroads and 
brake manufacturers in several tests, the 
report adds: “Brake performance on high- 
speed trains in service has not developed 
results on a parity with results obtained 
on conventional equipment at lesser speeds. 
Means of preventing destructive tempera- 
tures of both the brake shoes and the 
wheels resulting from the increase of brak- 
ing force necessary to control trains oper- 

(Continued on next left-hand page) 
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There’s.More to SECURITY ARCHES Than Just Brick 


In these days of rigid economy, don’t draw 
the line too fine and let a locomotive leave the 
roundhouse with an imperfect Arch due to 
lack of supplies. 


A single missing Arch Brick has a mighty 
serious effect on steaming and on the effi- 
ciency of the locomotive. 


HARBISON-WALKER 
REFRACTORIES CO. 


Refractory Specialists 


BE SURE 
Areh Brick 
Is Missing 


RAILWAY MECHANICAL ENGINEER 


Today, a dollar’s worth of fuel means more 
than ever before. To spend it effectively, 
every Locomotive Arch should be maintained 
in perfect condition. 


Be sure your stocks on hand are ample to 
provide fully for all locomotive requirements, 
so that locomotive efficiency will not suffer. 

[4 . 


INCORPORATED 
60 EAST 42nd STREET, NEW YORK, N. Y. 


Specialists 


AMERICAN ARCH CO. 


Locomotive Combustion 


ated at extremely high speeds so as to main- 
tain a degree of efficiency and safety 
equivalent to that provided at the lower 
speeds which generally prevail have not 
been satisfactorily developed. Experiments 
employing means other than applying the 
braking force to the treads of the wheels 
and thereby relieving the wheels of the 
dangers incident to excessive heating, are 
also being carried on and the results are 
being duly observed and considered by the 
Bureau. Experiments and tests in both 
service and emergency braking on high 
speed trains will be continued in order to 
determine the greatest degree of efficiency 
which it is practicable to attain.” 


Contemplated Expenditures for 
New Equipment and Betterments 


New York, New Haveh & Hartford.— 
The federal district court at New Haven, 
Conn., has authorized the trustees of this 
road to make expenditures totaling $1,514,- 
158 for replacements and new equipment. 

Missouri Pacific.—The federal district 
court at St. Louis has authorized the trus- 
tee of the Missouri Pacific and subsidiaries 
to spend $8,560,864 for betterments and 
improvements to roadway, shop buildings, 
motive power and car equipment, etc. Of 
the total amount $4,988,211 is chargeable 
to capital account. 

In another petition not yet approved, the 
trustee suggested that an additional $4,623,- 
000 be spent by the Missouri Pacific for 
two 900-hp. Diesel-electric locomotives for 


use on its Union-Lincoln lines, costing 
$198,000; three 900-hp. and two 600-hp. 
Diesel-electric locomotives for use in the 
St. Louis terminal, costing $381,000; two 
streamlined trains, $360,000 for the locomo- 
tives and $984,000 for the cars; and 1,000 
50-ton flat bottom gondola cars, costing 
$2,700,000; and 200 50-ton box cars and 
50 50-ton coal cars, costing $860,000, for 
the Missouri & Illinois. 

St. Louis-San Francisco.- -A petition to 
spend $1,311,700 for additions and improve- 
ments on the Frisco, has been approved by 
the district court. Of this amount, $998,103 
will be used for roadway improvements 
and $313,617 for mechanical improvements. 
Five locomotives will be rebuilt in the com- 
pany's shops at Springfield, Mo. 

Chicago, Rock Island & Pacific. —The 
budget of the Rock Island for 1939 pro- 
vides for expenditures aggregating $32,- 
412,000 for improvements of roadway and 
equipment and maintenance, exclusive of 
expenditures for new cquipment, a budget 
for which has not yet been completed, im- 
provements to engine terminals, electrifica- 
tion of shop machinery and tools, and the 
modernization of fueling facilities and water 
stations are also provided for. Besides 
these expenditures, there is a carry-over of 
$1,500,000 from the 1938 improvement 
budget. 

The equipment improvement program in- 
cluded in the $32,412,000 budget provides 
for the application of roller bearings and 
new engine trucks on locomotives, and for 
new locomotive tenders and tanks of in- 


New Equipment Orders and Inquiries Announced Since 
the Closing of the January Issue 


Locomotive ORDERS 


Company No. of Locos. Type of Loco. Builder 
Erie: olo orco RID 2 600-hp. Diesel-electric Electro-Motive Corporation 
Ft. Worth Belt... suus 1 600-hp. Diesel-electric Electro-Motive ration 
C. & N.W......... . 21 ede erint tne calla hg: oN Electro-Motive Corporation 
LOCOMOTIVE INQUIRIES 
Southern Pacific......0........... 28 4-8-8-2 type — 0 ..11,11]1]11]211'............... 
n 12 2-8-8-4 type ———  ..,11,1]L1Lm.............ssss 
FREIGHT-CAR ORDERS 
Road No. of Cars Type of Car Builder 
U. S. Navy Department........... 3 60-ton flat Haffner-Thrawl Car Co. 
FREIGHT-CAR INQUIRIES 
John Morrell & Company......... 100 Refrigerator —— ——— — ..11114L1.1,.............. 
Great Northern.................. 25 16,000-gal. tank 
Mexican Government Railways.... 10 50-ton flat 
10 50-ton gondola — . .... .................... 
National Tube Company.......... 6 70-ton hopper 
1 70-ton gondola . .  ... ..................... 
Pittsburgh & West Virginia........ 300 55-ton hop 
100 50-ton steel box 
Union Pacific. ................... 1,000-2,000 S0-tonbox — | J|  . ....................... 
300 $0-tonflat — .J .......................... 
PASSENGER-CAR ORDERS 
Road No. of Cars Type of Car Builder 
Chicago & North Western......... See footnote, 1 
Pennsylvania.................-.. i Pining ; Edward G. Budd 
53 Dining Pullman-Std. 
52 Dining American Car & Fdry. 
PassENGER-CAR INQUf&RIES 
Union Pacific. ................00- 10-15 Chair ^. 0C 8 AZ dus eer ex EE RS 


YThe Chicago & North Western has ordered two light-weight streamline Diesel.electric passeng: 
trains for its '400," operating between Chicago and the Twin Cities, authority for the purchase of this equip- 


er 


ment being granted by the United States District Court at Chicago on January 24. The two Diesel-electric 


locomotives are being built by the Electro-Motive Cor; 


will contain four 1,000-hp. engines. They are design 


trips daily. The 20 cars costing $1,600,000, have been order 


ration at a cost of $720,000. Each of the two units 
for operation without turn around thereby make two 
from the Pullman-Standard Car Manufacturing 


Company. The consists of each train include a taproom-lounge car, four coaches, one dining car, three parlor 
cars and one observation-club car. The capacity of each train will be 409 seats excluding accommodations in 


smoking rooms, but including 56 seats in coaches, 


27 in each parlor car, 56 in the diner, 12 in the parlor- 


lounge-observation car and 36 in the taproom lounge. j 
2These diners and coaches are to augment the equipment of “Blue Ribbon" east and west through trains 


and are to be fully streamlined. The Budd-built equipment will be fabricated of stainless steel. 


The Pull- 


man-Standard cars will be of aluminum alloy, and five by the American Car & Foundry Co., of high tensile 


steel. The cost of the new equipment will be about $2,100,000. 


In addition, there are under construction at 


the Budd plant 2 new streamlined steel coaches which will be ready for delivery in the next few weeks. 
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creased capacity. It also provides for the 
application of stokers to locomotives not 
already equipped. It further provides for 
modernization and improvements to pas- 
senger-train cars, and the re-building of 
some freight cquipment. 

The Rock Island is also considering the 
purchase of streamline trains for use be- 
tween Chicago and Denver, Colo, 


F. K. Vial Awarded First Prize in 
Instrumentation Contest 


F. K. Via, vice-president in charge of 
research of the Association of Manufac- 
turers of Chilled Car Wheels, was awarded 
the first prize of $200 in the first Instru- 
mentation Contest sponsored by the Indus- 
trial Instrument Section of the Scientific 
Apparatus Makers of America, Chicago. 
The contest, conducted by Richard Rim- 
bach, publisher of Instruments, was open 
to engineers or operating men not employed 
by an instrument manufacturer, and essays 
were to describe “an unusual application 
of a standard instrument or control device, 
telling briefly what conditions or need im- 
pelled the application." “Instrument or 
control device" was defined as "any device 
used for measurement and control, or any 
accessory used with a device for measure- 
ment and control." 

Mr. Vial's paper was on the Automatic 
CO2 Compensator for Cupola Control, 
which is a pioncer application of automatic 
combustion control to the cupola. 


Equipment Depreciation Rates 


EquIPMENT depreciation rates for four- 
teen railroads, including the Union Pacific, 
the Minneapolis, St. Paul & Sault Ste. 
Marie, and the Akron, Canton & Youngs- 
town, are prescribed by the Interstate 
Commerce Commission, in two other series 
of sub-orders and modifications of previous. 
sub-orders in No. 15,100, Depreciation 
Charges of Steam Railroad Companies. 
The composite percentages, which are not 
prescribed rates, range from 3.37 for the 
Cheswick & Harmar and the Sumpter Val- 
ley, and 3.42 for the Soo Line to 22.89 for 
the Bowdon. The latter is also the Bow- 
don's prescribed rate for passenger-train 
cars, since the present sub-order, a modi- 
fication of a previous one, covers only that 
class of equipment. The A. C. Y.’s com- 
posite figure was 4.03. 


The A. C. & Y.’s prescribed rates are 
as follows: Steam locomotives, 3.55; 
freight train cars, 5.69; passenger train 
cars, 3.83; work equipment, 3.61; and mis- 
cellaneous equipment, 17.96. 

The Union Pacific's composite percentage 
of 3.96 is derived from prescribed rates 
as follows: Steam locomotives, 3.9 per 
cent; other locomotives, 7.19 per cent; 
freight-train cars, 3.81 per cent; passenger- 
train cars, 3.94 per cent; floating equip- 
ment, 4.9 per cent; work equipment, 5.09 
per cent; miscellaneous equipment, 15.39 
per cent. These rates cover also equip- 
ment leased from the Los Angeles & Salt 
Lake; the Oregon Short Line; the Oregon- 
Washington Railroad & Navigation; and 
the St. Joseph & Grand Island. 

The Soo Line's prescribed rates are as 

(Continued on next left-hand. page) 
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ite for complimentary copy on your company letterhead 


s 160-page case-bound handbook 
esent without charge to design 
operating engineers upon written 

on a company letterhead. 
' distribution is necessarily lim- 
1o men directly concerned with 
selection, purchase and use of 

rings. To others, the price 


signers, operators and mainte- 
œ men recognize that no one 
isa “cure-all” for today's varied 


problems. The job demands the 
application of the right ring to the 
right place. This handbook contains 
carefully compiled data to help en- 
gineers apply rings on this basis. 
Our Engineering Service Depart- 
ment is always available for specific 
suggestions and more detailed in- 
formation. Please call on us. 
Koppers Company, American 
Hammered Piston Ring Division, 


Baltimore, Md. 


KOPPERS x 


iston Rings 


AGENTS 


BALTIMORE, MARYLAND 
N. S. Kenney 
Munsey Building 


CHICAGO, ILLINOIS 
J. H. McKenna 
1346 Washington Blvd. 


DETROIT, MICHIGAN 
J. O. Holls 
7310 Woodward Avenue 
HOUSTON, TEXAS 
WP gham 
4605 Polk Ave. 
NEW YORK, NEW YORK 
W. P. Sawers 
15 Moore Street 
PHILADELPHIA, PA. 


F. C. Konrad 
Bourse Building 


BURGH, PA. 
H. . Passmore 
5668 Darlington Road 


RICHMOND, VIRGINIA 
S. P. Goodloe 
Mutual Building 


ST. LOUIS, MO. 


John W. Vogler 
1218 Olive Street 


`S, PILING + ROOFING MATERIALS * WATERPROOFING 


ING EQUIPMENT 
ED KILLERS 


follows: Steam locomotives, 3.05 per cent; 
freight-train cars, 3.08 per cent; rebuilt 
freight cars, 5.27 per cent; second-hand 
freight cars, 5.71 per cent; passenger-train 
cars, 2.8 per cent; work equipment, 3.58 
per cent; miscellaneous equipment, 9.8 per 
cent. 


Senate Gets Reed Nomination 
for Retirement Board 


PRESIDENT RoosEvELT has sent to the 
Senate the name of M. Roland Reed for 
confirmation as a member of the Railroad 
Retirement Board for the five-year term 
beginning August 29, 1938. Since that date 
Mr. Reed, who succeeded James A. Dailey, 
has been serving as the Board's “railroad” 
member. A former superintendent of mo- 
tive power on the Pennsylvania’s Eastern 


Revere Copper & Brass, Inc., has com- 
pleted a $3,250,000 brass and copper mill 
at Rome, N. Y. The mill has a monthly 
capacity of 2,000,000 Ib. of brass strip up 
to 20 in. in width. 


* 


Louis J. GALBREATH, head of the Prod- 
uct Development Department of Revere 
Copper and Brass, Inc., has been appointed 
technical adviser for the New York district 
sales division, with headquarters at 75 E. 
45th street, New York City. 

* 


J. B. PEpprE, St. Louis, Mo., has been 
placed in charge of sales of the railway 
division of the Morton Manufacturing 
Company, Chicago, for the southwestern 
district. 

* 


G. J. WEBER has been appointed execu- 
tive assistant to president, Association of 
Manufacturers of Chilled Car Wheels, Chi- 
cago, also continuing in his present posi- 
tion as secretary of the association. 


* 


Tue Paciric Car & Founpry Co, has 
moved its Seattle, Wash., office to 220 West 
Hudson street. 

* 


Tue Onto Brass Company has moved 
its Chicago office from 20 North Wacker 
Drive to 231 South LaSalle street. 


* 


THE Hypro TRANSMISSION CORPORATION 
has been organized, with headquarters at 
Hamilton, Ohio, and officers as follows: 
Heinrich Schneider, president; J. E. Peter- 
son, vice-president and treasurer; Adolph 
Schneider, vice-president; John B. Hol- 
lister, secretary. The company will handle 
engineering sales of an hydraulic transmis- 
sion unit for Diesel switching locomotives 
and Diesel rail cars. The device will be 
manufactured under contract by the Gen- 
eral Machinery Corporation, Hamilton, 
Ohio. 
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Pennsylvania division, he was nominated 
by the Association of American Railroads, 
while 137 of the American Short Line Rail- 
road Association’s 310 members favored 
the reappointment of Mr. Dailey. The 
President followed the A. A. R. recommen- 
dation. 


Inventor of Rotary Snow Plow 
Dies at 88 


Joun S. Lrsrrg, designer of the first 
successful rotary snow plow, the main 
features of which are embodied in modern 
apparatus of this type, died on January 
10 at his home in Paterson, N. J., at the 
age of 88, after a long illness. While J. 
W. Elliott originally devised the rotary 
principle in snow-fighting equipment in 
1869, it was Mr. Leslie who designed the 


Supply Trade Notes 


WitLiIAM. H. WINTERROWD, vice-presi- 
dent of the Franklin Railway Supply Com- 
pany, has been elected vice-president in 
charge of operations of the Baldwin Loco- 
motive Works, with headquarters at Ed- 
dystone, Pa., effective about February 15. 
Mr. Winterrowd graduated from Purdue 
University as a mechanical engineer in 
1907. During college vacations he worked 
successively as a locomotive wiper, black- 


W. H. Winterrowd 


smith helper and car repair helper. In 
1907, upon graduation from college, he 
started as a special apprentice with the 
Lake Shore & Michigan Southern (now 
the Buffalo-Chicago section of the New 
York Central), where he served in the re- 
pair shops and enginehouses in various 
capacities until 1912 when he became as- 
sistant engineer in the mechanical depart- 
ment. Later in the same year, Mr. Win- 
terrowd went to the Canadian Pacific as 
mechanical engineer. In 1915 he became 
assistant chief mechanical engineer and in 
1918 chief mechanical officer of that road. 
In 1923 he joined the organization of the 
Lima Locomotive Works, Inc., as assistant 
to the president and, in 1927, he became 


first practicable machine embodying rotary 
motion and the cutting wheel oí Orange 
Jull, which was tested by the Canadian 
Pacific at Parkdale, Ont., in 1883. Thi: 
design was improved by changes in the 
knives and the addition of rail ice-cutters 
in a plow built by the Cooke Locomotive 
Works and put in service by the Chicago 
& North Western in 1885. In 1886 this 
plow was further refined by the substitu- 
tion of a single fan wheel for opposite re- 
volving wheels and was tried out on the 
Union Pacific in a test conducted person- 
aly by Mr. Leslie. Rotary plows have 
since grown larger and heavier, but the es- 
sentials remain as designed by J. S. Leslie. 

Mr. Leslie, in 1905, founded the Leslie 
Company, manufacturers of valves, and re- 
mained president until his retirement in 
1926. 


vice-president of that company. Since 1934 
he has been vice-president of the Franklin 
Railway Supply Company, Inc., an asso- 
ciated company of the Lima Locomotive 
Works, Inc. In 1936 Mr. Winterrowd re- 
ceived the degree of doctor of engineering 
from Purdue University. He is a director 
of the Purdue Research Foundation, and a 
member of the Mechanical Division, Asso- 
ciation of American Railroads. He is also 
a member of a number of engineering 
societies. 
* 

Tue Bripceport Sarety Emery WHEEL 
Company has authorized C. D. Hicks & 
Company to offer its equipment to the rail- 
roads in the southwestern territory. 

* 


Nri C. Hury, JR, secretary of the 
Independent Pneumatic Tool Company, 
Chicago, has been elected vice-president. 
Mr. Hurley joined the company in 1932, 
upon graduation from the University of 
Notre Dame, and has been active in the 
direction of sales for the company’s elec- 
tric tool division. 

* 


Joun E. Lone has been appointed west- 
ern sales manager of the Franklin Railway 
Supply Company, Inc, with headquarters 
in the McCormick building, Chicago. Mr. 
Long was graduated from Purdue Uni- 
versity in 1923 with the degree of B. S. 
in mechanical engineering. Prior to his 
graduation he was employed in various ca- 
pacities by the Pennsylvania, the Baltimore 
& Ohio, and the Atchison, Topeka & Santa 
Fe. In 1923 he entered the service of the 
Lima Locomotive Works, Incorporated. 
where he remained eleven years, during 
which time he was in the calculating, serv- 
ice, engineering and sales departments and 
had extensive experience in special design 
work and in locomotive testing. He also 
engaged in the study of operating condi- 
tions on various roads. In 1934, Mr. Long 
joined the Franklin Railway Supply Com- 
pany, Inc, with headquarters at Chicago 
where he has since been employed. 
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James H. Critcuett, who has been in 
charge of research work, and Francis B. 
Morgan, who has been works manager of 
the Electro Metallurgical Company, a unit 
of Union Carbide and Carbon Corporation, 
New York, have been elected vice-presi- 
dents of the Electro Metallurgical Com- 
pany. 

* 

Tur INLAND STEEL Company, on Janu- 
ary 3, completed a new blast furnace at its 
Indiana Harbor, Ind. plant. The furnace 
has a capacity of 1000 tons of pig iron, 
which will increase the company’s produc- 
tive capacity to more than 4,000 tons daily. 


* 


Tur  DeViLBiss Company, Toledo, 
Ohio, has announced training-school classes 
of one week each beginning March 13, 
April 17, May 15 and June 5. The school 
is open to industrial painters, master paint- 
ers, automobile refinishers and others in- 
terested in learning the technique of spray- 
painting and the use and care of spray- 
painting equipment. 

* 


Tuomas DmEvER has been elected vice- 
president and treasurer of the American 
Steel Foundries, Chicago, succeeding 
George E. Scott, deceased. Mr. Drever 
was born in Edinburgh, Scotland, on May 
2, 1882, and began his business career in 
that city in 1905 as a chartered accountant. 
In the same year he came to the United 
States and became an accountant in New 
York. From 1907 to 1910 he engaged in 
the same work at Boston, Mass. In the 
latter year he was appointed comptroller 
of the American Steel Foundries at Chi- 
cago, which position he held until 1924 


d *3 


Thomas Drever 


when he was granted a leave of absence to 
become president of the Wahl Company. 
In 1929 Mr. Drever returned to the Ameri- 
can Steel Foundries as secretary and treas- 
urer. Later in that year he was a made 
a director and member of the executive 
committee. In 1932 he was elected vice- 
president and treasurer. Since 1929 he 
has been chairman of the board of the Wahl 
Company; vice-president and a director of 
the Griffin Wheel Company, Chicago, and 
a director and a member of the executive 
committee of the General Steel Castings 
Corporation, Eddystone, Pa. 
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Tue Universat Rattway Devices Com- 
pany, Chicago, has been incorporated in 
Delaware to take over and succeed to the 
business of the Universal Draft Gear At- 
tachment Company, an Illinois corporation, 
with no change in the officers or personnel. 


* 


James P. RaucH has been appointed 
general sales manager of the General Re- 
fractories Company, Philadelphia, Pa. 


* 


Nez C. Hurtey, JR., has been elected a 
vice-president of the Independent Pneu- 
matic Tool Company, Chicago. 


* 


Tue UNITED STATES RUBBER COMPANY, 
MecHuanicaL Goops Drvision, Baltimore 
branch, which has heretofore functioned 
under supervision of the Philadelphia 
branch, will, in future, operate as an in- 
dependent branch, under R. F. Jackson, 
as manager of mechanical sales. Frank M. 
Urban, assistant to W. T. Keenan, man- 
ager mechanical sales, Chicago branch, has 
been appointed assistant manager, mechan- 
ical sales, Chicago branch. 


* 


Tue AMERICAN. RotitinG Mitt Com- 
pany, Middletown, Ohio, has reorganized 
the home office of its Sheet and Strip Sales 
division. F. A. Tobitt, manager of enamel- 
ing sheet sales, has been appointed man- 
ager of eastern sales, J. A. Ingwersen, 
manager of hot and cold rolled sales, has 
been appointed manager of midwestern 
sales, and G. W. Breiel, manager of gal- 
vanized and long terne sales, has been ap- 
pointed manager of the southwestern sales. 


Obituary 


WiLLIAM P. Brappury, vice-president 
and general sales manager of the Consol- 
idated Ashcroft Hancock Division of Man- 
ning, Maxwell & Moore, Inc., Bridgeport, 
Conn., died of pneumonia on Saturday, 
January 14. 

* 


Forrest M. Titus, formerly sales engi- 
neer of the American Locomotive Com- 
pany at Peiping, China, died on January 
15 at Paterson, N. J. Mr. Titus was born 
on March 28, 1868, at Conneaut, Ohio. 
He was educated in the public high school 
of that city, and from 1890 until 1896 was, 
successively, an apprentice and a journey- 
man machinist in the employ of the New 
York, Chicago & St. Louis at Conneaut. 
He was shop foreman at Conneaut for the 
next five years, in 1901 becoming journey- 
man machinist in the service of the Union 
Pacific at Cheyenne, Wyoming. In 1902 he 
became a machinist in the employ of the 
American Locomotive Company at Pitts- 
burgh, Pa. and some time later returned 
to the Nickel Plate at Conneaut. From 
1904 until 1907 he was on the staff of the 
superintendent of motive power of the 
Union Pacific, in charge of shop efficiency 
work. He became general inspector of the 
American Locomotive Company, in charge 


of locomotive inspection work at their 
several plants, in 1907, and in 1910 was 
appointed foreign erecting engineer in 
charge of the installation of locomotives 
in Brazil. In 1912 he became assistant 
general superintendent of motive power of 
the Brazil Railways, in charge of the de- 
partment of shops and motive power. In 
1913 he was appointed general superinten- 
dent of motive power of the Brazil Rail- 
ways, in full charge of the motive power 
department, with headquarters at Sao 
Paulo. The department was abolished at’ 
the outbreak of the World War, and in 
1914 Mr. Titus went to Ichang, China, as 
superintendent of motive power, I-Kwei 
Section, Szechuen-Hankow Railway, act- 


F. M. Titus 


ing in an advisory capacity on the layout 
of shops, the selection of shop machinery, 
and on motive power and rolling stock. 
In the autumn of 1915 he became foreign 
erecting engineer of the American Loco- 
motive Company, in charge of the installa- 
tion of locomotives for the Trans-Siberian 
Railway at Harbin. From 1916 until 1933 
he was sales engineer of the American 
Locomotive Company at Peiping, his ter- 
ritory including China, Japan, Korea and 
Formosa. He left the American Locomo- 
tive Company in 1934, and from 1935 until 
the outbreak of Japanese-Chinese hostili- 
ties in 1937 was mechanical engineer of the 
Nanking-Shanghai Railroad and advisor to 
the Chinese Ministry of Railroads. 


* 


CHanLEs A. SELEY, consulting engineer 
of the Locomotive Firebox Company, Chi- 
cago, died in that city on January 19, of 
general debility. Mr. Seley was born at 
Wapella, Ill, on December 26, 1856, and 
entered railway service in 1879 as a drafts- 
man for the St. Paul, Minneapolis & 
Manitoba, now part of the Great Northern. 
From 1881 to 1886, he engaged in other 
work of a mechanical engineering nature 
and in the latter year became chief drafts- 
man for the St. Paul & Duluth, now part 
of the Northern Pacific. From 1888 to 
1892, he was employed by the Great North- 
ern. In the latter year he entered the rail- 
way supply business and after three years 
returned to railway service as chief drafts- 
man for the Chicago Great Western. In 
April, 1899, he became mechanical engineer 
of the Norfolk & Western and in 1902 me- 
chanical engineer of the Chicago, Rock 

(Continued on second left-hand page) 
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CORDS AND 
ANGE PROVE 


WUC Diesel Switchers 
, erating Expenses 50% 


ECORDS of over ONE MILLION service hours show that EMC Diesel operation 

has slashed fuel costs 75 per cent—maintenance costs 50 per cent and water 
costs eliminated entirely. Availability is averaging 94 per cent with records as 
high as 98 per cent. EMC switchers are saving more than $1,000.00 per month 
met over and above carrying and amortization charges. Potential economies 
also can be appraised from the fact that on one railroad 37 EMC Diesels have 
replaced 80 steam switchers. 


Diesel Operation — The Greatest Advance in Modern Railroading. 


ELECTRO-MOTIVE CORPORATION 


SUBSIDIARY OF GENERAL MOTORS LA GRANGE, ILLINOIS. U.S A. 


Island & Pacific at Chicago. On May 1, 
1913, he again left railway service and be- 
came president of the American Flexible 
Staybolt Company, which company he 
helped to organize and with which he con- 
tinued until its dissolution in 1921. In 
1923, he became consulting engineer for 
the Locomotive Firebox Company. Dur- 
ing his railway service he was a member 
of the executive committee of the Master 


Charles A. Seley 


Mechanics’ Association for six years and 
of the Master Car Builders’ Association 
for two years. He was a member of the 
subcommittee of the Association of Amer- 
ican Railroads on the relation of railway 


General 


A. G. MUELLER, air brake instructor of 
the Chicago, Rock Island & Pacific, at 
Chicago, has been promoted to general 
mechanical inspector, with headquarters in 
the same city. 


J. W. Barney, superintendent of motive- 
power shops of the Canadian National at 
Montreal, Que., has been appointed super- 
intendent of motive-power shops at Strat- 
ford, Ont. Mr. Bailey was born February 
15, 1885, in Liskeard Borough, Cornwall, 
England. He entered the service of the 
Canadian National at Fort Erie, Ont., on 
June 23, 1906, as a machinist in the local 
shops. On November 1, 1917, he was trans- 
ferred to Lindsay as locomotive foreman. 
He became general foreman at Deering, 
Me., on November 1, 1922, and on October 
10, 1930, was transferred to Montreal as 
night foreman at Longue Pointe. Four 
years later he went to Allandale, Ont., as 
locomotive foreman, and on May 1, 1935, 
returned to Montreal as general foreman. 
On March 1, 1937, he was appointed su- 
perintendent of the motive power shop at 
Montreal. 
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operations to legislation in the matter of 
safety appliances, and wrote existing speci- 
fications for steel postal cars. He was 
president of the Western Railway Club 
during 1907-08. 


* 


ALBERT E. Brown, general manager of 
railroad sales of the Truscon Steel Com- 
pany, with headquarters at New York, died 
in Chicago on January 5 of a lingering 
illness. 


* 


Fren O. Situ, vice-president of the 
Vulcan Iron Works, builder of locomotives, 
died suddenly at his home in Wilkes-Barre, 
Pa., on January 21. Mr. Smith was 62 
years of age at the time of his death. 


* 


Frank Norton Horrsror, founder and 
former president of the Pressed Steel Car 
Company, Inc. Pittsburgh, Pa. who died 
on December 25, as reported in the Janu- 
ary issue, was born on May 31, 1861, in 
Pittsburgh, where he became active in 
banking, real estate and the iron and steel 
industry. Mr. Hoffstot became interested in 
financing companies and, in 1898, Charles 
T. Schoen, president of the Schoen Pressed 
Steel Company, received from Mr. Hoffstot 
financial backing for his idea of building 
cars of steel. The Schoen Pressed Steel 
Company and the Fox Pressed Steel 
Company were consolidated to form the 
Pressed Steel Car Company, which was 
the first company to manufacture pressed 
steel cars. It was organized in 1899 with 
Mr. Schoen as president. In 1901 Mr. Hoff- 


Personal Mention 


J. W. Bailey 


O. K. Woops, locomotive engineer on 
the Colorado division of the Union Pacific, 
has been appointed fuel engineer of the 
Eastern district, with headquarters at 
Omaha, Neb. 


H. G. BAKER, road foreman of engines 
on the Idaho division of the Union Pacific, 


stot became president of the company, re- 
maining in that capacity for 33 years. 
When the Pressed Steel Car Company 
went into receivership, Mr. Hoffstot be- 
came one of the three receivers, serving 


Frank Norton Hoffstot 


until the summer of 1934, when he retired 
and sold all of his interests in the com- 
pany. Mr. Hoffstot was a metallurgist in 
addition to his other business interests. 


* 


Georce E. Scorr, president of the Amer- 
ican Steel Foundries, Chicago, died on 
January ll, of a heart attack in Roches- 
ter, Minn., where he had gone for a throat 
operation. 


has been promoted to fuel engineer of the 
South-Central and Northwestern districts, 
with headquarters at Pocatello, Idaho. 


C. P. BLAIR, assistant road foreman of 
engines of the Norfolk Division of the 
Norfolk & Western, has been appointed 
assistant trainmaster of the Shenandoah 
division. 


W. C. SEALY, superintendent of motive- 
power shops of the Canadian National at 
Stratford, Ont, has been appointed super- 
intendent of motive-power and car shops, 
with headquarters at Montreal, Que. The 
position of superintendent of motive-power 
shops at Montreal has been abolished. Mr. 
Sealy began service with the Canadian Na- 
tional as a messenger in the shops at Strat- 
ford in May, 1903, and one year later be- 
gan his apprenticeship as a mechanic which 
was terminated in June, 1908. In Novem- 
ber, 1909, he was appointed erecting shop 
foreman and in 1910 was transferred to 
Toronto, Ont., as general foreman. He 
was subsequently assistant master mechanic 
and master mechanic, the latter appoint- 
ment being in November, 1915. During 
1917 Mr. Sealy's services were loaned to 
the General Car and Machinery Company 
and he was employed at Montmagny, Que- 
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bec, instructing in the installation of a 
shell-manufacturing plant. He returned to 
Stratford in September, 1917, as foreman 
during a period when that shop was also 
engaged in the manufacture of shell for 
the British Army. In 1921 Mr. Sealy be- 


W. C. Sealy 


came general foreman at Stratford and in 
October, 1928, was appointed acting super- 
intendent of the motive-power shop there, 
being confirmed as superintendent of the 
motive-power shop in January, 1929. 


Master Mechanics and 
Road Foremen 


J. L. Caro, master mechanic on the 
Southern Pacific Lines in Texas and Louis- 
jana, with headquarters at El Paso, Tex., 
retired on January 1, and the position of 

ster mechanic at El Paso has been 

lished. 


Artuur H. FIEDLER, road foreman of 
engines on the Northern Pacific, with head- 
quarters at Livingston, Mont, has been 
promoted to master mechanic of the Fargo 
cee with headquarters at Jamestown, 


L. J. GALLAGHER, master mechanic of the 
Fargo division of the Northern Pacific has 
been transferred to Parkwater, Wash. 


Car Department 


G. McLENNAN, superintendent of car 
shops of the Canadian National at Mon- 
treal, Que., has retired. The position of 
superintendent of car shops at Montreal has 
been abolished. Mr. McLennan was born 
on November 22, 1879, and began railway 
service as coach carpenter in the car de- 
Partment of the Canadian National at 
Montreal in 1907. After many years oí 
service at Montreal he also served at 
Toronto and Ottawa, being transferred 
back to Montreal in 1928 as superintendent 
of car shops. 


W. G. PALMER, freight-car-shop foreman 
of the Canadian National at Montreal, Que., 
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has been appointed general foreman of the 
car shops at Montreal, Que. 


Georce STEUBER, shop superintendent of 
Despatch Shops, Inc., has been promoted 
to assistant to the vice-president and gen- 
eral manager and shop superintendent. 


Shop and Enginehouse 


MARSHALL HocAN, machinist on the Pere 
Marquette at St. Thomas, Ont., has been 
promoted to the position of enginehouse 
foreman, with headquarters at Chatham, 
Ont. 


Percy W. McNEvin has been appointed 
acting general foreman on the Canadian 
National at Charlottetown, Prince Edward 
Island, succeeding J. A. Miller, retired. 


WiNsBY WALKER has been appointed 
general foreman of the motive-power shops 
of the Canadian National at Montreal, Que. 


Purchasing and Stores 


K. L. Brenner, assistant purchasing 


agent on the Wabash, at St. Louis, Mo., 
has been appointed acting purchasing 
agent at that point, succeeding to the duties 
of T. J. Frier, who has been granted a 
leave of absence on account of ill health. 


Trade Publications 


Copies of trade publications 
described in the column can 
be obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


THREADING EQuiPMENT.—Landis Ma- 
chine Company, Inc, Waynesboro, Pa. 
Booklet illustrating and briefly describing 
Landis threading machines, die heads, taps, 


etc. 
* 


WASHERS.—Wrought Washer Mfg. Co., 
2100 S. Bay street, Milwaukee, Wis. Stock 
list No. 55-B. Lists washer specifications 
in various materials, including steel, brass, 
copper, aluminum, fibre, etc. 


* 


SarErTy-PuLL.—Coffing Hoist Co., Dan- 
ville, Ill., 12-page catalog No. S4. Safety- 
Pull ratchet lever hoists and load binders. 


* 


Dritt PoixTER.—Oliver Instrument Co., 
Adrian, Mich. Seven-page booklet. Gen- 
eral description and specifications for the 
new Oliver of Adrian drill pointer. 


* 


THERMIT WELDING; Murex ELECTRODES. 
—Metal & Thermit Corporation, 120 
Broadway, New York. The Thermit 
welding process and its applications are 
described and illustrated in a 34-page book- 
let; the physical properties and chemical 
analysis of the weld deposited by each of 
20 odd electrodes in the Murex line, in a 
new edition of the pocket-size pamphlet on 
Murex welding rods. 


Copper AND Copper ALLoys.—Revere 
Copper and Brass, Incorporated, 230 Park 
avenue, New York. Four-page reprint 
containing a brief summary of the im- 
portant properties and typical industrial 
applications of thirty representative cop- 
pers and copper-base alloys discussed in a 
paper by M. G. Steele, technical advisor 
of the Baltimore division of the company 
before the Baltimore Purchasing Agents 
Association, November, 1937. Important 
properties of the coppers and copper-base 
alloys and forms in which each is com- 
mercially supplied, as well as uses and 
methods of fabrication, are charted in 


tabular form. 
* 


Pxreumatic RivETERS.—Hannitfin. Manu- 
facturing Company, Chicago. Bulletin No. 
43; 12-pages. Describes a recent de- 
velopment in Allen-type portable and sta- 
tionary pneumatic riveters. — Furnishes 
comiprehensive information concerning the 
construction, capacities and operating ad- 
vantages of pneumatic riveting machines 
and gives information regarding Hannifin 
hydraulic riveters, also pneumatic and 
hydraulic equipment for use in various 
production operations. 


* 


Motyspenum In SrEEL.—Climax Molyb- 
denum Company, 500 Fifth avenue, New 
York. A 12-section, loose-leaf compila- 
tion of useful data on all types of molyb- 
denum steels, both wrought and cast, steel 
for elevated-temperature-service, corrosion- 
resisting steels, and cast steels. Compre- 
hensively indexed. 

* 


Do-ALL MacuiNE.—Continental Machine 
Specialties, Inc., Minneapolis, Minn. 1301-7 
Washington Avenue S. Illustrated folder 
giving information on filing and sawing 
speeds for more than 48 materials and 
other data on selection and use of cutting 
tools employed for contour machining. 


* 


Grey Iron CasriINGS.—The International 
Nickel Company, Inc, 67 Wall street, 
New York. Revised data sheet, Section 
1, No. 1. Guide to the selection of engi- 
neering specifications for grey cast iron, 
with special reference to sections of vari- 
ous dimensions and tensile strengths of 
20,000 to 60,000 Ib. per sq. in. 


* 


VarvEs.—Homestead. Valve Mfg. Co., 
Coraopolis, Pa. Reference Book No. 38; 
48 pages, illustrated. Features blow-off 
valves; lift-plug valves, dimensions, tables 
and facts about Homestead valves, and a 
new line of semi-steel 500-Ib. (oil, water, 
gas) valves for the oil industry. 


* 


Truck Casters AND WHEELS. — The 
Fairbanks Company, 393-399 Lafayette 
street, New York. Catalog 53-44. Stand- 
ard designs of casters and wheels used by 
industrial plants, transportation companies, 
contractors, etc. 
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With an overwhelming majority of American streamlined 


trains and locomotives already rolling smoothly, depend- taedis Matas 
ably and economically on TIMKEN Roller Bearings, it is Agena sig 


not surprising to find the newest streamliner likewise "IRR MRTIGER 


Timken Bearing Equipped. 


All coaches of the Seaboard Air Line Railroad's "Silver 
Meteor''—first streamlined train to ply between New York 
and Florida—are mounted on TIMKEN Bearings. This 


means that as far as bearings are concerned all speed 


27 TRYLON 
A , ame 


restrictions are removed. So are hot box threats and 
lubrication difficulties. 


The "Silver Meteor" leaves New York for Florida every 3 


Be sure and see the 
TIMKEN exhibit in the 
Metals Building at the 
New York World's Fair. 


days with alternating service to the east and west 
coasts. Scheduled running times: 26 hours 30 minutes to 
Miami; 24 hours 45 minutes to St. Petersburg. TIMKEN 


Bearings lead again! 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 


TIMKEN 


RAILWAY ROLLER BEARINGS 
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Results and Conclusions of 


Locomotive Slipping Tests’ 


‘Tue demands for higher speed in railroad transporta- 
tion in both freight and passenger service, particularly 
the latter, has raised new problems in connection with 
the maximum permissible speeds for steam locomotives. 

Passenger schedule speeds previous to the advent of 
the streamliners were satisfactorily negotiated at diam- 
eter speeds. Train schedules have been shortened in the 
last few years, requiring locomotive operation at speeds 
much higher than diameter speeds. These faster sched- 
ules have involved locomotive speeds approaching and in 
some cases exceeding the top safe operating speeds for 
conventional steam locomotives from the standpoint of 
the danger of causing rail damage. Concurrent with the 
high operating speeds has been the demand for more 
powerful locomotives, particularly in the upper speed 
range. and these two requirements have accentuated the 
dynamic forces on the rail resulting principally from 
counterbalancing conditions. 

This subject of rail damage was brought forcibly to 
our attention with the introduction in service of the New 
Haven 4-6-4 passenger locomotives in 1937. It was 
thought in some quarters that rail damage developing on 
this road might be due to some extent to the introduction 
of roller bearings on drivers which was new at that time 
on this road. After considerable discussion among our- 


By 
T. V. Buekwalter? 
and 
O0. J. Horger t 


Tests on three roads, using 
high-speed motion photog- 
raphy, show graphic 
record of forced build-up 
of unbalanced rotating 
forces until the main 
drivers leave the rails 


New Haven Tests 


Slipping tests were made with two 4-6-4 locomotives, 
one having plain-bearing driving axles (I4 class) and 
the other locomotive having roller-bearing drivers (I5 
Class). The first series of tests on both locomotives did 


Table I — Slipping Tests Made on C. B. & Q. Locomotives 


Kind of locomotive tested 
Driving-wheel 


Number Type Class diameter, in. Train speed 
3012 S-4 4-6-% 78 B 
3001 S-4-A 4-6-4 78 47 
67 
70 
4003 S-4-A 4-6-4 78 72 
78 
81 
6314 M-4-A 2-10-4 64 2 
5604 O-5 4-8-4 74 67 
74 
80 
5623 O-5-A 4-8-4 74 is 


Test speed, m.p.h. 


Dynamic augment, main driver* 


Length of greased an 
Diameter speed, lb. Max. slip speed, Ib. 


Max. slip speed section, ft. 
98 230 14.111 27,053 
108 230 21.600 41.400 
88 230 
98 230 14.111 23.193 
100 230 21.600 35,500 
112 300 
123 300 4,596 12,377 
128 504 8,480 22,800 
80 504 11,315 17,680 
80 230 15,430 24,100 
93 230 
102 230 6,000 11,850 
104 230 12,930 25,570 
111 300 5,520 13,330 
115 300 11,500 27,700 


*The first value given is calculated using conventional overbalance in counterbalance plane and second value is actual dynamic augment in plane of rail; the difference 
being the error in using the conventional overbalance weight and differences in planes. See Table III and text for explanation. 


selves, W. C. Sanders, manager railroad division, sug- 
gested to the New Haven that a definite slipping test be 
made on greased track to produce high rotative speed of 
the drivers so that the test could be viewed over a 
selected piece of track by railroad men and other inter- 
ested observers. . 

Such slipping tests were made on the New Haven 
and later on the New York Central and Santa Fe. 


* Part I of the abstract of a paper presented before the New York Rail- 
road Club, February 17, 1939, in connection with motion pictures. 

f Vice president, Timken Roller Bearing Company, Canton, Ohio. 

2 Research engineer, Timken Roller Bearing Company. 
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not produce rail damage which was explained by in- 
sufficient slipping speed of the plain-bearing engine and 
not leaving the throttle open for sufficient time beyond 
the greased section on the roller-bearing locomotive, even 
though the maximum slipping speed was calculated to be 
121 m. p. h. Several later tests were made, however, 
where rail damage was sufficient to require rail re- 
placement. In such tests the train speed was about 55 
m. p. h. and maximum slipping speed about 114 m. p. h. 
As a result of these tests the overbalance on the main 
pair of wheels of this class of locomotive was reduced 
from about 200 to 100 Ib., and we understand that such 
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modification has corrected their difficulties with rail 


damage. 


New York Central Tests 


The New York Central introduced the J3A, 4-6-4, 
Hudson type locomotive in 1937, and slipping tests were 
made on the main line track to determine the speed at 
which rail damage would be produced with an over- 
balance of 100 Ib. in the main wheel. These tests were 
made in April, 1938, involving four slipping tests at train 
speeds of 61 to 82 m. p. h. and with maximum slipping 
speeds from 123 to 164 m. p. h. The three locomotive 
tests up to 135 m. p. h. left some question as to whether 
the wheels lifted off the rail because of difficulty in fol- 
lowing the locomotive with the cameras and the clarity 
of the pictures, but no rail damage developed. In the 
test at 164 m. p. h. the drivers definitely left the rail but 
no track damage developed of sufficient importance to 
necessitate removal of rail. 

The New York Central slipping speeds were consider- 
ably higher than the New Haven and indicated that the 
lightweight reciprocating parts, reduced dynamic aug- 
ment, lower unbalanced reciprocating weights, and heavy 
rail. had a distinctly favorable modifying influence on 
high-speed locomotive operation. No modification was 
made in the balancing of these locomotives as a result 
of these tests. 


Santa Fe Tests 
The Santa Fe railroad made high-speed slipping tests 


Fig. 1—Running gear of one of the 
C. B. G Q. 4-6-4 type locomotives, 
showing the markings on the 
wheels, speed indicator drive, and 
photographic lighting equipment. 
The camera is shown in Fig. 10. 
This locomotive has conventional 
rods and crossheads 


on one of its new 4-8-4 locomotives at Albuquerque, 
N. M., in June, 1938. This is a much heavier locomo- 
tive than those previously tested, having a weight of 
reciprocating parts in proportion to its power. Slipping 
tests made on yard track resulted in considerable rail 
damage at about 97 m. p. h., but it should be mentioned 
that this track constituted worn rail removed from main- 
line service and the ballast did not represent main line 
conditions. These locomotives are equipped with roller 
bearings throughout and are used in hauling the fast 
Santa Fe trains over the mountain district of 1,200 miles 
between La Junta, Colo., and Los Angeles, Calif. Fur- 
ther tests were being made with this class of locomo- 
tive to determine track and bridge stresses but we are 
not familiar with any final changes that were made rela- 
tive to counterbalancing. 


Conclusions From Above Tests 


It was apparent from these tests that the photographic 
method used was inadequate for detailed analysis of the 
action of the main driving wheels on the rail. The 
slipping tests made on the above three roads were photo- 
graphed with 16 mm. cameras mounted on tripods and 
located on the ground. Even though telephoto lenses 
were used considerable difficulty was experienced in 
holding the driver-rail contact in the field of view while 
following the locomotive with the camera as it passed the 
observer. 

These moving pictures, notwithstanding the technical 
difficulties of photography, developed interesting informa- 


Table II — Data for Six C. B. & Q. Locomotives Used in Slipping Test 


Locomotive class......... S-4 S-4-A S-4-A 0-5 O-5-A M-4-A 
Road number. . 3012 3001 4003 E 5623 6314 
Type of locomotive. 4-6-4 4-6-4 4-6-4 4-8-4 4-8-4 2-10-4 
Builder.. C. B. & Q., 1935 Baldwin, 1930 Baldwin, 1930 Baldwin, 1930 C. B. & Q., 1938 Baldwin, 1927 


Timken driver 
bearings, equipped 


REBIT oaro A Plain-bearing 


drivers and recip- 


Timken rods and 
reciprocating parts 


Timken driver 
bearings, equipped 


Plain-bearing 
drivers and recip- 


Timken reciproca- 
ting parts and : 


rocating parts 1938 and driver bear- rocating parts driver bearings, 1938 
ings, equipped when built 

Cylinder size, in.......... 25 x 28 25 x 28 25x28 28 x 30 28x 30 28x 32 

Boiler pressure, lb. persq in. 250 250 250 250 250 25 
Driver diameter, in....... 78 78 78 74 74 64 
Tractive force, lb......... 47,700 47,700 47,700 67,500 67,500 83,300 
Weight on drivers, lb...... 207,730 212,650 209,310 274,000 275,500 338,400 

Weights of reciprocating 
parts, lb. (per side): g 

Maln tod hic. ces 25458 429 429 249 502 317 379 
Crosshead, etc..:..°. 440 440 258 1,028 384 1,150 
Crosshead shoes...... 3 452 n : 352 114 402 141 391 
E. 32 32 26 32 28 32 
856 856 379 516 508 501 
2,109 2,109 1,026 2,480 1,378 2,453 
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Fig. 2—Another one of the Burling- 

ton 4-6-4 type locomotives which 

has been equipped with roller bear- 

ings on the driving axles, light- 

weight reciprocating parts and 
roller bearing rods 


Table III — Counterbalance Record on Six C. B. & Q. 
Locomotives Used In Slipping Tests 


Locomotive class. . S-4-A 


HORIZONTAL 
Force —> 


VERTICAL 
Force F 


= 


DiAGRAM SHOWING 
FORCE DIRECTION 
O-5-A 


O-5 M-4-A 


Ind pumOter...:. tee clone PI yas 3012 3001 4003 5604 5623 6314 Not tested 
Type of locomotive.................... 4-6-4 4-6-4 4-6-4 4-8-4 4-8-4 2-10-4 2-10-4 
Front Driver: s 
Statice balance, Ib, 42. oes +245 +245 +103 +243 + 95 +172 +72 
Crossbalance* (plane of rail)........ 
Horizontal component, Ib............... +219 +219 + 68 +229 + 78 +166 +62 
Vertical component, Ib................. + 26 + 26 + 34 + 14 + 16 + 6 +10 
Resultant, Ib. and angle................ 221 at 6 deg 221 at 6 deg. 76 at 26 deg. 229 at 3 deg. 80 at 11 deg. 166 at 2deg. 63 at 9 deg 
6 min. 46 min. 34 min. 30 min. 36 min. 1 min. 10 min. 
Front Intermediate Driver: 
Static balance, lb.................. +172 +72 
Crossbalance* (plane of rail) 
Horizontal component, Ib............... +137 +33 
Vertical component, Ib................. + 35 +39 
Resultant, lb. and angle................ 141 at 14 deg. 51 at 49 deg. 
20 min. 46 min. 
Main Driver Crossbalance: 
A.A.R. method, lb................. +315** +315** +103 +125 +115 +175 +51 
Same with correction on back end of main rod—per method of Hendersoni (plane of rail) 
Horizontal component, Ib............... +4 +78 +47 +188 +266 +236 +298 +75 
Vertical component, lb................. — 5 — 21 — 35 — 30 35 — 3 
Resultant, lb. and angle................ 481 at Hi deg. 481a at 5 deg. 189 at 6 deg. 268 at 7 deg. 238 at 7 deg. 301a at 6 deg. 75 at 2 deg. 
37 min. 37 min. 22 min. 30 min. 15 min. 42 min. 26 min. 
Back Intermediate Driver: 
Static balance, ]1b.................. +353 +115 +221 +72 
Crossbalance* (plane of rail) 
Horizontal component, lb.... Puy +271 + 41 +192 +36 
Vertical component, lb....... + 82 + 74 28 +36 
Resultant, lb. and angle................ 283 at 16 deg. 87 at 61 deg. 194 at 8 deg. Slat 45 deg. 
49 min. 0 min. 18 min. 0 min. 
Back Driver: 
Static balance, yer airg +245 +245 +103 +243 + 95 +172 +72 
Crossbalance* (plane of rail) 
Horizontal component, Ib............... +217 +217 + 5 +225 + 77 Frol +56 
Vertical component, Ib...............4. + 28 28 + 98 + 19 + 19 E +16 
Resultant, Ib. and angle................ 2195 at 7 deg. 219 at 7 deg. 98 at 87 deg. 225 at 4 deg. 79 at 13 deg. 161 at $ deg. 58at 16 deg. 
1 min. 1 min. 5 min. 42 min. 52 min, 55 min. 26 min. 


*All main wheels cross counterbalance and other than main statically balanced—weights in pounds. 
**2/3 of eccentric crank weight is used here whereas !4 is used on all other values given. 


tion which proved of value to the respective roads. The 
pictures showed that the main pair of driving wheels was 
leaving the rail and in addition had a see-saw action 
across the track. In some of these slipping tests, the 
crank pin was in the up and others in the down position 
with respect to the rail when the wheel was off the track. 
Such lifting of the wheel from the rail could not be ex- 
plained by conventional methods of analysis where the 
inertia forces of the counterbalance were considered. 
That is to say, that the driving wheel was calculated to 
begin to leave the rail when the speed was sufficient 
to develop an inertia from the overbalance equal to the 
weight on the wheel. In these tests, however, the wheel 
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left the rail much earlier than would be anticipated from 
such calculations. 

At that time it was our belief that this lifting of the 
main wheels was due to forced vibrations, but this could 
not be confirmed because of insufficient test data. "These 
forced vibrations were believed to have developed prin- 
cipally from the overbalance to cause the unsprung mass 
of the driving axle assembly to vibrate and lift off of the 
track structure which acted as an elastic foundation. 
This explanation seemed reasonable in view of being able 
to demonstrate such action by laboratory models and 
mathematical analysis. Introduction of forced vibrations 
was new in that driver speeds of sufficient value had not 
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No.4003-Timken Drivers, 
Rods and Lt. Wt. Recipr. Parts. ~ 
-| No.300| - Timken Drivers | — 
| No. 3012 - PI. Brg. Drivers 


ol as balanced, for very 
rigid track foundation 


1,500 2,000 2,500 3,000 
U=Modulus of Track Foundation, Lb.per.in.perin. 


Fig. 3—Comparison of calculated speeds at which the main driver 
leaves the rail 


\No.3001 
|  |No.3012-PI.Brg. Drivers 


o 40} T E 
H 


£ 28|_No.4003-Timken Drivers, | _ 
Rods and Lt.Wt.Recipr. Parts 


0 20 40 €0 80 100 120 
Speed in M.P.H. 


Fig. 4—Comparison of dynamic augment on 4-6-4 main drivers 
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Fig. 5—Dynamic rail force, main drivers, locomotives 3001 and 3012 
at 90 m.p.h. 
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Fig. 6—Dynamic rail force under main drivers, locomotive 4003 with 
Timken drivers, rods and light weight reciprocating parts 
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Fig. 7—Comparison of resultant dynamic rail force at 90 m.p.h. 
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Fig. 8—Comparison of nosing moment and shaking forces (fore and aft) 
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Fig. 9—Enlargements made from 16-mm. movie film taken at 400 frames per second (25 times normal speed) 


Burlington 4-6-4 type locomotive No. 3012 equipped with plain bearing driving axles and having 2,109 lb. weight of reciprocating parts per side with 
315 Ib. overbalance. The white vertical line on the counterbalance is diametrically opposite the main crankpin and does not indicate the center of 


gavity of the balance. 
icture No. 1 shows the counterbalance down and the crankpin up; No. 


In the above pictures the position of the balance is given with reference to the vertical line to the rail and the white line. 
2, counterbalance 90 deg. from vertical; No. 3, counterbalance 45 deg. from 


top vertical, and No. 4, crankpin down and counterbalance on top vertical 


Table IV — Weight Per Axle, in Lb., on Six C. B. & Q. Locomotives Used in Slipping Test 


E AA AEI LE AA E NEET S-4 S4-A 
Road sum Ber EE 5.0 dhs cee io. have 3012 3001 
Type of locomotive............... 4-6-4 46-4 
Front: 
SDIUBE.. venne 324 pEV 53,600 53,600 
Unspr EA 9% Se sia pda a 15,400 16,900 
Otel etic sc sein Beales Hee Oe 69,000 70,500 
Front intermediate: 
SDIUE. cv RR Ene lenses 
DAnsprung-sesevacueessece ars 
TOLE oec ie VR Vr pRDETS 
Main: 
SOUIDE EAEN TEET A 47,800 47,800 
Unspetng VEET PAT OEE 21,980 23,680 
OAL. 42 ee TNT ERT ET Toes 69,780 71,480 
Back intermediate: 
SOFUg. erri rale eher 
UnEDE UI Seius oer AEN INS d 
TOU. Nes ione e rap dS A 
Bac 
Soruzig.-. illus Ier. $e rà 53,600 53,600 
Unesprung «1. eor T 15,350 16,850 
POS Se ses 29r heo, uad 68,950 70,450 


been so generally experienced in operation in the past. 

With this background of experience on these earlier 
slipping tests more extensive tests were planned on the 
Burlington which will now be discussed. 


Burlington Slipping Tests 


The Burlington requested our co-operation in deter- 
mining the speeds at which rail damage may occur with 
several classes of road locomotives so that a safe road 
speed could be established. H. H. Urback, mechanical 
assistant to the executive vice-president, placed the tech- 
nical direction of the picture study in our hands. The 
program involved the testing of six locomotives, as fol- 
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S-4-A 0-5 O-5-A M-4-A 
4003 5604 5623 6314 
4-6-4 4-8-4 4-84 2-10-4 
53,250 54,740 53,985 51,623 
16,740 14,100 15,414 13,780 
69,990 68,840 69,399 65,404 
50,364 

15,370 

65,734 

47,550 44,477 43,862 45,575 
21,640 23,550 23,954 23,980 
69,190 68,027 67,816 69,555 
52,869 52,138 53,323 

15,510 16,784 16,450 

68,379 68,922 69,773 

53,400 54,724 53,968 53,778 
16.730 14,120 15,418 13,675 
70,130 68,844 69,386 67,453 


lows: three 4-6-4 passenger locomotives, two 4-8-4 pas- 
senger and freight locomotives, one 2-10-4 freight loco- 
motive. 

A record of the tests made is shown in Table I while 
Table II gives the physical characteristics of the locomo- 
tives and the weight of the reciprocating parts. The 
counterbalance statement is shown in Table III. The 
sprung and unsprung weights on driving axles are indi- 
cated in Table IV. 


Location of Tests 


The test track selected was a straight section for 514 
miles and was located on the main line from Chicago 
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to Omaha, Neb., between Plano, Ill., and Bristol, about 
10 miles west of Aurora. The rail was 100 Ib. RA rail 
laid on chat (lead ore) ballast. The test section was 
located on a fill varying from about 6 to 12 ft. deep. 


Preparation for Test 


Station number plates from No 0 to 50 were located 
on the ends of ties on about 12 ft. spacing on both the 
left and rights sides of the track for a distance of 616 
ft. This was done so that the moving picture showing 


Fig. 10—Camera equipment on platform 


the action of the wheel on the rail could be identified 
with the location of any track damage. After the first 
locomotive test, it was found necessary to extend the 
length of the marked section about 300 ft. inasmuch as 
some track damage occurred beyond the 616 ft. length. 

The heads of both rails were greased with a rail 
flange graphite grease starting at station number 0 and 
extending for about seven rail lengths or 231 ft., which 
adjoined station 19. "This length of greased section was 
increased in several tests to 300 ft. and 504 ft. as indi- 
cated in Table I. 

Deflection gages were located between each tie from 
stations 31 to 34 to indicate maximum rail deflection. 
Additional gages were located on each tie between sta- 
tions 44 and 45 to indicate rail and tie deflection, and 
such measurements were recorded by a moving picture 
camera. It developed that these gages were not located 
sufficient distance from the greased section to be in a 
region where the wheels did the most lifting from the rail. 

The speed of the train was determined from gages lo- 
cated in the dynamometer car and locomotive cab. The 
slipping speed of the driving wheels was obtained elec- 
trically by means of a Weston generator drive connected 
to the rear driving wheels. 

An indicating lever device was located on the side of 
each locomotive to show throttle operation. Its opera- 
tion was in the field of view of the camera and a pictorial 
record of throttle operation with reference to location on 
test track was recorded in the moving pictures. An L- 
shaped lever was attached to the lower steps and the 
throttle is open when the lower leg of the lever is in the 
up position and closed with the leg down. 

All driving-wheel tires were painted white and dis- 
tinguishing black marks applied at 45 deg. intervals 
around the tires. A white line was painted on the 
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counterbalance diametrically opposite the crank pin. The 
end of the crank pin was also painted white. This 
marking provided a reliably accurate means of observ- 
ing the movement of the wheels on the rail. 


Camera Equipment 


The outstanding difference on the Burlington tests as 
distinguished from the three previous tests was in the 
selection and mounting of the camera equipment and 
taking pictures from both sides of the locomotive so that 
the wheel action on both sides of the locomotive could be 
correlated. In these tests it was decided to mount the 
cameras on folding platforms attached to the locomotive 
just ahead of the cylinders and about one foot above the 


Fig. 11—Rail and tie deflection gages 


rail. The camera equipment was furnished through the 
courtesy of the Eastman Kodak Company and consisted 
of two 100-frame per second motor-driven cameras, one 
being located on each side of the locomotive. In addi- 
tion a third camera operating at ultra high speed of 400 
frames per second was mounted on the right side. 
Normal picture speed is 16 frames per second so that 
the action of the wheels is produced in slow motion in 
the ratio of 6 to 1 and 25 to 1, thereby permitting a de- 
tailed study of driver movement with respect to the 
rails. : 


Consist of Test Train 


A total of five or six steel cars were used on all tests, 
consisting of one baggage, one dynamometer, and three 
to four passenger coach cars. 


Test Procedure 


'The test train approached the greased section at a 
uniform speed as given in Table I. "The throttle was 
left open beyond the end of the greased section for 
sufficient time to bring the slipping speed up to near 
the desired value which occurred in many tests at about 
station 70, or about 800 ft. beyond the beginning of the 
greased section. It is essential that the throttle be left 
open long enough for vibrations to build up. Vibra- 
tions dampen out at a fast rate after closing the throttle. 


Modulus of Track Foundation 


Determination of the value of modulus of elasticity of 
the track support was made over a length of track where 
the driving wheels lifted off the rail. This modulus was 
computed from measurements made at 47 tie locations 
using a loaded truck. Two different truck weights were 
used where the wheel loads were 5,150 Ib. and 17,400 

(Continued on page 104) 


Railway Mechanical Engineer 
MARCH, 1939 


Serviceability of 


Heavy-Duty Piston Rods 


E arty in 1930 the Chicago, Milwaukee, St. Paul & Pa- 
cific took delivery of the first of 14 new high-speed, Class 
F6, 4-6-4 type locomotives, for heavy passenger-train 
service. Seven months later a piston rod on one of these 
engines failed by breaking at the crosshead fit and this 
was but the first of many similar failures. At one time 
more than 30 cracked and broken piston rods had been 
collected at the test department for inspection and 
analysis. It was soon obvious that something would 
have to be done about piston rods if these locomotives 
were to be kept in successful operation. A rather com- 
prehensive test was planned, provisions being made to 
obtain records of mileage and other pertinent information 
for each piston rod. 

Various kinds of steel were tried to see if one could 
be found that would give satisfactory service. Changes 
in the design and size of the rods were also made in 
an effort to improve the performance. The information 
that was developed during a period of about six years 
of such testing is interesting and it is believed that an 
account of it may be of some value to other railroad men. 
Piston-rod failures are a common difficulty and, if one 
can judge from the number of letters published in Rail- 
way Mechanical Engineer, piston rods are a live topic 
for discussion in many locomotive shops and round- 
houses. 


Stress in Piston Rods 


The crossheads used on the engines referred to are 
the Laird-type, shown in Fig. 1. The center of gravity 
of the crosshead is 5.6 in. above the center line of the 
piston rod and this produces an unbalanced load on the 
rod. 'The assembled crosshead now in use weighs ap- 
proximately 572 lb. This is more than the original 
crosshears weighed, but on account of some failures it 
was later found necessary to strengthen these castings 
and the weight was thereby increased somewhat. The 
calculated direct stress on the piston rod due to thrust 
was only 5,529 Ib. per sq. in. It does not appear that 
such a low load, even after allowing for the weakening 
effect of tool marks and irregularities in the fit, should 
develop a stress in excess of the fatigue limit of ordinary 
steel. Probably with a conventional alligator-type cross- 
head with a balanced load this would be true and failures 
would not have been so numerous nor have developed in 
so short a time. However, in addition to the direct 
stress there are several other sources of stress, some of 
uncertain magnitude, which must be taken into account. 
One of the most uncertain of these is the tensile stress 
produced when the rod is drawn into the crosshead by 
the key. The intensity of this stress depends upon the 
accuracy of the machining. This factor of uncertainty 
cannot be eliminated in any event, but in the present case 
it appears not to have been the principal cause of failure. 
Rods fitted at the plant of the locomotive builder, as well 
as rods fitted at various shops on the Milwaukee failed. 
The effect of accuracy in the fit is, therefore, assumed to 
be only one of several rather than the principal source 
of stress causing early failure. 
~ * Engineer of Tests, Chicago, Milwaukee, St. Paul & Pacific, Mil- 
waukee, Wis. 


p T Metallungtcal and welding engineer, Chicago, Milwaukee, St. Paul & 
acific. 
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By H. G. Miller* and L. E. Grant; 


Heat-treated carbon-steel rods 
show up well in competition 
with alloy-steel rods in exten- 
sive tests 


Fig. 1—Milwaukee 4-6-4 locomotive equipped with Laird-type 
crossheads 


The crosshead is so heavy that it produces a bending 
stress of considerable magnitude in the rod. This be- 
comes a maximum when the piston is at the back end 
of the cylinder and is not a negligible stress. The bend- 
ing stress produced by the weight of the crosshead, plus 
inertia loading developed by the whip of the crosshead 
each time it changed direction of travel, was so great 
that all cracks started on the top of the rod. Fig. 2 
shows diagrammatically the location of the origin of the 
fractures. The centrifugal stress increases as the guides 
and crosshead shoes wear, becoming a maximum when 
the clearance between shoe and guide reaches the per- 
missible limit. A compressive stress is also produced in 
the rod by the crosshead when the piston key is driven 
home. This is in addition to the tensile loading men- 
tioned above. It is possible to calculate this load theo- 
retically but practically such a calculation has little value. 
The smoothness of the surfaces as well as the accuracy 
of the fit affects both this stress and the tensile stress. 
F. Williams, Canadian National, has recommended grind- 
ing piston rods to produce the best possible surface and 
fit and thus reduce this stress to a minimum as a means 
of reducing failures. Others do not consider this neces- 
sary and argue that it does not in fact produce any better 
situation than can be obtained by good machining. The 
piston rods under discussion in this article were not 
ground but a good smooth job of turning was done. 

In addition to the stresses considered so far, there is 
the load due to column action from the axial steam load- 
ing. Taking normal values for this and all the other 
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known sources of loading it has been calculated that at 
a speed of 80 miles an hour there is a possible stress of 
22,400 Ib. per sq. in. in one of these piston rods 514 
in, in diameter. At least half of this load is due to 
inertia forces from the unbalanced loading. A load of 
22,400 Ib. per sq. in. is approximately half of the fatigue 
strength of the plain carbon steel that was used. It is, 


Note: Crack is *, a long 
and "from shoulder 


Fig. 2—Origin of typical crack in right piston rod 


therefore, quite apparent that the actual loads were much 
higher than the maximum calculated. 

Even rods with much higher fatigue strength also 
failed. Much of the high stress is believed to be due to 
the use of a key in fastening the piston rod in the cross- 
head. The authors have for a long time believed that the 
key type of fastening for piston rods is an archaic device 
not well adapted for the purpose. Perhaps one should 
not criticise without having something better to offer 
but it is felt very strongly that a better fastening device 
can and should be found. 

Originally the key was the indirect cause of many 
piston-rod failures even with the alligator-type crosshead. 
Cutting the slot in the rod frequently was done very 
crudely. A rough edge on the slot, or tool marks in the 
slot itself, acted as stress-raisers and caused the rod to 
break either at the end or sometimes in the middle of 
the slot. When this condition was remedied by better 
machine work, fractures began just back of the collar 
on the rod. It seems quite clear that in many cases the 
collar was drawn up against the front of the crosshead 
before the key had been driven in completely. Driving 
it further set up a heavy stress between the collar and 
the slot. Service stresses, combined with those already 
existing from driving the key, developed cracks which 
quickly spread across the entire section. If the collar did 
not strike, then the rod was wedged into the barrel so 
tightly that stress was set up at the end of the crosshead, 
or at the end of the fit just inside the barrel and failure 
developed as before. This condition occurs not only 
with the Laird-type crosshead, but is also found in the 
alligator-type, although not so frequently on the Mil- 
waukee. Mr. Williams, has shown, however, that even 
the fits with smooth surfaces obtained by grinding do not 
insure complete freedom from this type of failure. Grind- 
ing removes tool marks, which certainly act to some 
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extent as stress raisers. But the damage that can be 
done by the key may offset all that is gained by grinding. 


Average Life of Piston Rods 


The failures on the F-6 engines mentioned above prac- 
tically all started in the same place as shown in Fig. 2 
Fractures were located just back of the collar sometimes 
only !4g in. back and at other times further than this, 
probably depending upon where the fit terminated. The 
cracks were always on the top between the collar and the 
keyway; the piston rods could have been identified as 
left or right by this means alone had they not been 
marked otherwise. The cracks spread from the top 
squarely across the rod, never exhibiting angularity. 
Careful and complete examination, including analysis, 
test bars, etching, sulphur printing and micro-examina- 


Table |—Average Composition and Physical Properties of Plain 


Carbon Steel Piston Rods 51⁄4 in. and 512 in. in Diameter 


Carbon. oo... eee eee 0.51 per cent Yield point .... 53,000 Ib. per sq. in. 
Manganese ....... .60 per cent Tensile strength 90,000 Ib. per sq. in. 
Phosphorus ....... .011 per cent Elongation in 2 in. .. 26.0 per cent 
Sulphur .......... .025 per cent Reduction in area .. 45.0 per cent 


tion, was made of many of the first rods that failed with- 
out finding evidence ob faulty material. 

The rods were made from plain carbon steel, normal- 
ized and tempered of the composition and properties 
shown in Table I. The service life of these rods, which 
were 514 in. in diameter, is shown in Table II. 

An average life of 87.000 miles for a piston rod meant 
only about eight months of service. Even if all the 
cracked rods could be found on inspection so that there 
would be no failures in service this was not a very satis- 
factory situation. It was, therefore, decided to try some 
different types of steel to determine if longer life and 
greater freedom from cracking could be obtained. 

The various steels listed in Table III were all tried. 
No. 1 was a chrome-nickel-molybdenum steel generally 
believed to be particularly tough in the quenched-and- 
tempered condition, especially in large sizes. The Brinell 
hardness number 235, seemed at that time rather high 
but this steel was known to have reasonably good machin- 
ability, and at ze hardness could be handled satis- 
factorilv. No. 2 was a manganese-vanadium steel, nor- 


Table ll—Mileage of Carbon-Steel Piston Rods Normalized and 


Tempered 
Diameter of rods ............ 514 in 5% in. 
Number of rods tested ........ 74 74 
Number of rods fractured .... 54 32 
Rods worn to limit ........... 5 15 


Miscellaneous * (Not included in 


mileage) .......... eee TTET 1 14 
Average mileage ............. 86,900 (59 rods) 203,100 (60 rods) 
Minimum mileage ............ 10,300 23,500 


Maximum mileage ............. 214,200 460,800 
Average mileage of rods worn 
to limit of wear .........- 153.000 305, 125 


Rods still in service .......... None 
* Includes rods removed on account ot failure of some aii part, rods 
removed and not reported, and others with records not clear. 


malized and tempered which also had rather good duc- 
tility, high yield point, and higher strength than the 
plain carbon rods. No. 3 was a low-carbon-nickel steel, 
normalized and tempered. This steel had a high yield 
point and extremely high ductility but about the same 
tensile as the plain carbon steel. No. 4 was a high-grade 
wrought iron low in tensile strength compared with fhe 
steels but reputed to be tough. No. 5 was the same plain 
carbon steel which was used originally, but in the 
quenched-and-tempered condition. These rods had higher 
tensile, vield, and Brinell than any of the other rods and 
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appreciably lower ductility, especially elongation. They, 
of course, were not as easy to machine as the normal- 
ized rods but they did not offer any excessive difficulty. 
Micrographs of all but the iron rods are shown in Fig. 3. 

The results obtained with these rods are presented in 
Table IV and offer some interesting indications even 


Table lli—Properties of Test Piston Rods (Chemical Analyses 
Shown in Per Cent) 
Quenched 
Chrome- Low- and tem- 
nickel Manganese- carbon- Wrought pered plain 
molybdenum vanadium nickel iron carbon 
No. No. 2 No. 3 No.4 No. 5 
Carbon’ oanrin annes 0.36 0.28 0.27 0.51 
Manganese .......... .56 1.46 .92 07 79 
Phosphorus .010 024 .031 025 
Sulphur .015 023 .029 041 
Chromium :22 48 14 08 
Nickel ..... 1.44 et 2.54 
Vanadium ‘avs 18 aay 
Molybdenum 24 wie 
Yield point 
Sq. in. 92,800 64,300 60,000 29,800 85,900 
Tensile lb. per. sq. in. 115,900 93,300 86,000 45,800 130,000 
Elongation in 2 in. 
per cént ces hee 24.0 24.0 32.0 28.1 18.0 
Reduction in area per 
M. uM 63.4 58.6 62.0 40.4 45.2 
Brinell 2.olicss522 22 235 190 170 T 285 
(surface) 


though there were not enough of each type of rod tested 
to produce really conclusive results. However, since the 
service conditions were all very much alike and the rods 
were practically all being tested concurrently, on some 
of the 14 locomotives or the seven similar engines re- 
ceived about a year later, it is probable that the figures 
do reveal some real differences in the characteristics of 
the metals used. 

It will be noted that the chrome-nickel-molybdenum 
rods did not in any case reach the limit of wear. The 
results with this steel were a distinct disappointment and 


on the C. M. 


steel. 
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Fig. 3—Micrographs of steel piston rods tested 
St. P. G P.—100 diameters 


Left—Chromium-nickel-molybdenum steel. 
Right—Manganese-vanadium steel. 

Lower left—Low-carbon-nickel steel. 
Lower right—Manganese-vanadium steel. 
Center—Quenched and 


there is nothing to show why they were not better. The 
wrought-iron rods, while they had low strength and not 
extremely high ductility, nevertheless gave good results 
from the standpoint of cracking in service. But the 
resistance to wear was low and the original cost was 
approximately twice as much as for plain carbon rods. 
The low-carbon-nickel rods were so soft they had poor 
resistance to wear. Although they are characterized by 
high ductility they were not proof against cracking. All 
the manganese-vanadium rods that were accounted for 
failed by cracking but the resistance to failure was very 
good as they ran to high mileages before cracks developed. 
The hard, plain carbon-steel, rods gave surprisingly good 
results. Although of high hardness on the surface they 
were sufficiently tough to resist cracking very well and 


Table IV—Service Life of Special Piston Rods 


Material 
(see Table III) No. 1 No. 2 No. 3 No. 4 No. 5 
Number of rods .. 7 6 16 8 6 
Minimum miles .. 25,500 154,800 76,500 11,500 62,100 
Maximum miles .. 178,150 201,800 180,800 124,000 247,800 
Average miles ... 132,600 178,000 99,300 54,000 177,700 
Number worn to 
limiting size . 0 0 6 3 2 
Number fractured. 5 4 7 4 2 
Accounted for oth- 
erwise ....... n 2* 3t i 2t 
* Bent through failure of other parts. 
+ No record. 
1 Poor fit. 


did not crack at low mileage as did some of the soft 
rods. The resistance to wear also was good. 

'These results were responsible for the present prac- 
tice of using quenched-and-tempered piston rods of plain 
carbon steel on these engines. It is apparent now from 
the few that have so far been put into service in the 517- 
in. size of a modified design, that they do not have as 
great a tendency to crack as the softer, more ductile rods. 


tempered carbon 


93 


None of the rods of the larger size have been in service 
long enough to permit estimating what the ultimate life 
will be. It will also be seen from Table V that the cost 
of the quenched-and-tempered rods is only a little greater 
than for a normalized-and-tempered rod of the same size 
and considerably less than the cost of the special rods. 


Change in Size and Design 


It was quite evident from the results of the tests of 
the alloy and heat-treated rods that they did not provide 


Table V—Cost of Piston Rods of Varying Size and Chemical Analyses 


Approximate cost 
of rough-turned reds 
$2250 

lion 

29.00 

45.00 

AN uU 

RESTI 

SEU] 


Saucon 


Material 
Carbon steel normalized and tempered 5', in. diameter 
Carbon steel normalized and tempered 5t; in. diameter 
Carbon steel quenched and tempered 35!4, in. diameter... 
Cr-Ni-Mo quenched and tempered 5j in. diameter. ..... 
L-C-Ni normalized and tempered 5/, in. diameter...... 
Niue. 5 oceans ade ci id aah eleg sonos Dk eh debe s 
S. A. F. 
Wrought 


2 in, diimeter 


2340 quenched and tempered 5: 
Tron 


an entirely satisfactory solution to the piston-rod trouble. 
It was, therefore, decided to try a larger rod of some- 
what different design. The new and old designs and 
sizes are shown in Fig. 4. The diameter was increased 
from 514 to 57 in., the radius where the head joins the 
body was increased from 1 to 3 in., and the collar was 
omitted entirely. There did not appear to be any ad- 
vantages in having the collar and there was a distinct 
possibilitv that it was a source of unknown and un- 
desirable stress if the rod were drawn into the barrel of 
the crosshead far enough for the collar to act as a stop. 
The new style rods have now been tested quite. ex- 
tensively in plain carbon steel, normalized and tempered. 
The results obtained are shown in Table II along with 
the 514-in. rods. This shows that an increase of 14 in. 


5'4- Direct Stress = 5518 Lb/sqin. i] 
5'2- Direct Stress = 5028 Lb/sq.in. ! | 
É ] 


i 
S 


7 


5'4 Old Style 
52 New Style |" 


[----4 
pst 


Fig. 4—Piston rod with new and somewhat larger crosshead fit which 
has shown good results on the Milwaukee 


in the diameter of the rod raised the average life from 
87,000 to 203,100 miles. The same quality of steel was 
used in the 514-in. rods as was previously used in the 
5%4-in. plain-carbon rods. Table VI brings out the 
great increase in life that resulted when the size and 
design were changed but, as is shown later, other factors 
probably influenced these results. It should also be 
borne in mind that the 5%4-in. rods actually are even 
better than the tables indicate. There are still 13 of 
these rods in service and they have already averaged 
over 350,000 miles and one has exceeded 500,000 miles. 
When these are finally all removed the average mileage 
shown in the second column of Table II will be con- 
siderably more than the 203,000 miles shown. 

Quenched-and-tempered plain carbon rods of the new 
design and size are now standard for these engines and 
records are being kept to determine how much longer 
life they will have than the normalized rods. 

The longer life and greater freedom from cracking 
shown by the 514-in. rods is not believed to be due solely 
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to the increase in diameter and change in shape. As 
shown in Fig. 4 the new design of rod has a direct stress 
only about 10 per cent less than the 514-in. rod. 

One change that has been made in maintenance prac- 
tice accounts for at least part of the decreased tendency 
to crack. The guides on one side of the locomotives have 
for some time been set a little closer together than on 
the opposite side. When the crosshead shoes wear one 
is scrapped and the other is transferred to the narrow 
side. In this way the amount of wear that is per- 
mitted to develop is kept low without any increase in the 
number of crosshead shoes consumed. By holding the 
clearance between the shoes and guides to a minimum 
there is considerably less whip of the crosshead at each 
end of the stroke. The stress is, therefore, also reduced 
and this must have a favorable effect in keeping the 
stresses induced by inertia forces to a minimum. 


Rods Made from Hot-Rolled Round Bars 


The latest type of piston rod that has been investigated 
and tried in service on the passenger engines is one from 
S. A. E. 2340 steel with approximately 314 per cent 
nickel and 0.35 per cent carbon. The rods were ma- 
chined from hot-rolled rounds 534 in. in diameter that 


Table Vi—Mileage of Carbon Steel Test Rods Normalized and Tem- 
pered (Includes only those which wore to the limit or cracked) 


Per cent of 59 rods Per cent of 60 rods 
(514 in. dia.) (514 in. dia.) 


O to 10,000 miles co... eee ee 64.5 21.6 
100,000 to. 200,000 miles .. 340 35.0 
200,000 to 200,000 miles .. 125 20.3 
300,000 to 400,800. miles... 0.0 23.1 


had been quenched and tempered. This, of course, is 
a departure from standard practice since heretofore rods 
have always been made from billets by forging or press- 
ing. The hot-rolled rounds are a cheaper source for a 
rough-turned rod than the hammered blanks. The test 
with four of these rods is not yet finished, one still being 
in service with an accumulated mileage in excess of 
457,000 miles. One rod has reached the limit of wear. 

In the case of this particular rod it was applied to the 
right side of an engine at the same time that one of the 
514-in. normalized-and-tempered carbon rods was ap- 
plied on the opposite side. These two rods remained on 
the engine and were removed at the same time because 
of both reaching the limit of wear after 367,100 miles of 
service. The nickel steel was not superior to the plain 
carbon steel in resistance to wear in this case. None 
of them were removed because of other failures which 
resulted in the rods being bent or otherwise damaged. 

The average mileage at present of the four rods ap- 
plied is 295.000, which includes one that was removed at 


Table Vil—Three and One-Half Per Cent Nickel Steel Rods Quenched 
and Tempered 


Carbon Yield ........ 78,000 1b. per sq. in. 

Manganese ... Tensile ...... 103,500 1h. per sq. in. 

Phosphorus . Elongation in 2 in..... 24.0 per cent 

Sulfur? ssc onte PS IT Reduction in area .... 59.5 per cent 
ickel oo piu we tog ya xxt 

Chromium 

Silicon ......: cece eee es 


111,300 miles on account of being bent. The composi- 

tion and physical properties are shown in Table VII. 

These rods do. not have as high tensile strength as some 

of the special rods tested in the 51%4-in. size, but do 

appear to have fair resistance to wear and good resistance 

io failure. This suggests the idea that some of the rods 
(Continued on page 104) 
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Express-tap-room car notable for the use of circular windows in the passenger-section 


Milwaukee Builds 


More Welded Passenger Cars 


Tur Chicago, Milwaukee, St. Paul & Pacific recently 
placed in service 35 new passenger-train cars which 
are being used primarily to replace former equipment 
on the Hiawatha. There are 15 standard coaches, 6 
drawing-room-parlor cars, 4 beaver-tail parlor cars, 4 
express-tap-room cars, 4 diners and 2 railway postoffice 
cars. The Hiawatha car equipment replaced by the new 
cars is being used in trains not previously air conditioned. 
The new cars, which were built by the railroad in its 
own shops, are of lightweight, alloy-steel construction, 
largely fabricated by welding. The designs are the work 
of the engineers of the railroad collaborating with Otto 
Kuhler, consulting engineer of design at New York, 
who was responsible for interior architectural treat- 
ment, decoration and arrangement of facilities. 

In these cars focused lighting has been improved by 
fitting the lenses with metal louvers to eliminate prac- 
tically all glare. The inside surfaces of metal car sides, 
ends, floors and roofs are treated with a plastic sound 
deadener. The air-conditioning system includes a more 
satisfactory method of air distribution than that em- 
ployed in the cars of welded construction previously built 
by this railroad. The four-wheel lightweight roller- 
bearing truck is of entirely new design, utilizing coil- 
spring suspension exclusively in conjunction with hy- 
draulic shock absorbers and including a bolster-stabiliz- 
ing device to control sidesway. Rubber insulation is 
employed in the truck to an unusual degree. 

These cars comprise the third set of new equipment 
for the Hiawatha. Each unit of the train consists of an 
express-tap-room car, four luxury coaches, a cafe-dining 
car, two drawing-room parlor cars and one beaver-tail 
parlor-observation car. The coaches and parlor cars 
have vestibules at one end only. The express-tap-room 
car and dining cars have no vestibules. 


Structural Features of 1938 and 1936 Cars 


The construction of the 1938 cars is very similar to 
that of the cars built in 1936. Cor-Ten steel is used 
throughout and the same fundamental principles of con- 
struction are employed. New window shapes and group- 
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Lightweight cars of alloy steel 
mark the third step in evolu- 
tion of modern passenger roll- 
ing stock designed and built 
by this railroad 


ing of windows have been introduced in all cars, includ- 
ing the tap-room cars which have port-holes overlooking 
the tables. The underneath equipment is again sus- 
pended under the center of the car, but the shrouding 
is extended to present a smooth appearance from bolster 
to bolster. 

The contour of the roof is slightly changed, circular 
arcs being substituted for the logarithmic curve pre- 


Scale Weights and Seating Capacities of Hiawatha Trains 
of the C. M. St. P. & P. 
1934 Hiawatha 1936 Hiawatha 1938 Hiawatha 


No. of Weight, No. of Weight, No. of Weight, 


Type of car cars cars. cars 

Express tap-room ..... 1 131,500 1 96,200 1 98,800 
COACH. (eerte pen cers 4 448,800 4 379,600 4 373,600 
Dinér ees e's stehe Sie ster dee ER 1 102,300 1 105,400 
Pá&rlor CAE eese ee eh 1 113,700 1 95,100. eer eet 
Drawing-room parlor... Mi 7 aeta 1 95,200 2 186,600 
Beaver-tail parlor...... 1 112,900 1 92,000 1 E 

Total car weight..... 7 806,900 9 860,400 9 856,100 
Number of revenue seats... 238 291 300 
Number of non-revenue seats 138 173 199 

Total seating capacity.... 376 464 499 
Car weight per passenger seat 2,146 1,854 1,716 


viously used. This simplifies the fabrication of the 
carlines and permits the use of carlines rolled to con- 
tour instead of being die formed. The side construc- 
tion is also modified to obtain more lateral stiffness by 
providing continuous longitudinal members above and 
below the windows, these members being formed by 
pressing. The intermediate side sheets are formed into 
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Vestibule End 2.40% 
Floor 2.97% 


—— —-— —Coupling Equipment 3.74% 


16. 38*/. 
(15, 320 Lb.) 


Trucks 
Inclusive of Generator 
30.80% 
(28,670L6.) 


Total Weight 
93,399 Lb. 


pans with flanges extending horizontally inward to the 
inside face of the side posts, and then vertically upward 
and downward along the post faces. The horizontal 
flanges of the side pans are slotted to receive the side 
posts which are threaded through the slots, each side pan 
being spot welded to the flanges of the posts in the 


flat section and arc welded to the post at the flanges of’ 


the pan. The window openings in the intermediate side 


The large rear windows are an attractive feature of the observation 
room 


sheets are cut out with a special torch. The intermediate 
side sheets, with their complement of side posts, form 
the principal elements of the side-frame assembly. 

In the assembly of the side frame, the top, or letter- 
board sheets, and the lower side sheets are welded to- 
gether in suitable clamps into a continuous length. The 
intermediate side-sheet assemblies are then laid in their 
proper sequence on the lower and upper side sheets and 
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— — Electric Equipment 4.50% 


£e e Insulation 2.05% 


Windows 1.92% 


—-——— —JInJide Finish 4.34% 


EEO 5:14% Weight distribution of the 


Milwaukee 1938 coach 
—-Heating Equipment 3.30% 


Water Supply 1.33% 
—— —Brokes /.6396 


Air Conditioning 3.10% 
Welding Rod 0.75%o 


— —— Jill Steps, efc. 0.77 Yo 


the side posts welded thereto. The flanges of the side 
pans are then securely welded together to form a con- 
tinuous longitudinal stiffener. 

The 1936 cars had corrugations in the side sheets 
above and below the wnidows only, while the present 
cars have a total of seven such corrugations, five extend- 
ing the full length of the side while two in the side pan 
are interrupted by the windows. These corrugations 
also contribute to lateral stiffness and aid materially in 
obtaining smooth-appearing side sheets. 

The floor construction is also modified slightly in that 
the pan construction is replaced by Z-shape floor sup- 
ports welded to the floor beams. The side sills are in- 
creased from 3-in. to 4-in. Z-shapes, which not only 
strengthen the side construction but also afford better 
fastening for the floor supports and side posts to the 
side sills. 

The interior arrangement is extensively modified by 
the total elimination of all metal trim. "This includes the 
inside window sash, window frames and sills which, in 
the 1936 cars, were made of extruded aluminum and, in 
1938 cars, are walnut. The other sash, however, are 
the same as used in 1936 and the inside sash are hinged 
in the same manner. 

Heating is changed from a blast system to a combi- 
nation of direct fin radiation along the floor, with posi- 
tive air circulation provided by a blower. Air passing 
through the blower is tempered by means of a set of 
heating coils to offset the lower temperature of the fresh 
air taken into the car by the ventilating system. The 
floor radiation is of the new Vapor single-pipe arrange- 
ment in which the steam-supply pipe is inside the fin 
pipe. These changes in the heating system resulted in 
a considerable weight reduction. The method of air dis- 
tribution is also changed and, instead of introducing the 
air into the car through grilles in the side walls, the air 
is now introduced through a trough in the center of the 
ceiling. 


Details of Truck Construction 
Important changes are also made in the trucks used 
under the new cars which are of the four-wheel, light- 
weight alloy-steel type, with conventional swing-motion 
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bolsters and spring planks and all journals fitted with 
Timken roller bearings. The truck, with the truck- 
mounted generator, weighs 14,961 lb., which may be 
compared with 15,913 Ib. for the 1936 truck and 15,195 
Ib. for the 1934 truck. The non-generator equipped 
truck weighs 13,709 Ib. 
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Plywood Used on 35 Milwaukee Main Line Passenger Cars 


Heap-Enp PASSENGER EQUIPMENT 


Floors: 1%-in. 9 ply resin glued Douglas fir n 

Sides: i 5.ply resin glued Douglas fir treated with 
a resin sealer to exclude moisture . 

Ceiling: %-in. 3-ply fir treated with a resin sealer 


PassENGER-CARRYING CARS 


Floors: -in. 5-ply Douglas fir treated with a resin sealer 

Were ane: v ln. 5. iy bass wood with Mid-West walnut veneer face 
and 1/16-in. Kentucky poplar back coated with aluminum paint 

Pilaster panels: Alternate fluted Mid-West walnut and 14-in. S-ply bass 
wood with bleached curly maple face and Kentucky poplar back 

Basket rack cove: 3/16-in. 3-ply bass wood with bleached curly maple 
face; trim is solid walnut 


Ceiling: %4 in. 3-ply poplar, covered with aluminum leaf on the exposed 
under surface 
Partitions: ¥%-in. S-ply bass wood with bleached curl maple faces to 


window sill line; Mid-West walnut veneer used from then to the 

li ! 

Doors: "Yin. 7-ply fir with Mid-West walnut veneer faces and solid 
walnut edges 


Stainless-steel-faced j| 
Haskelite Mfg. Co., Chicago p 
Metal faced plywood with black enamel finish, 

supplied by the Metal-Wood Corp., Chicago 


DiNING Cars ; 
lywood in kitchen and pantry furnished by the 


used in men's rooms, 
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Partial List of Materials and Equipment on 35 New Mil- 
waukee Main-Line Passenger Cars 


High-tensile low-alloy steel for 


welded car structures. ......... 


Carnegie-Illinois Steel 


Pitts- 
burgh, Pa. 


Corp., 


Aluminum sheets and tubing 
baggage doors, air ducts. etc. Aluminum Company of America, Pitts- 
burgh, Pa. 

Lightweight rolled-steel wheels.... Edgewater Steel Company, Pittsburgh, 

a. 

Carnegie-Illinois Steel Corp., Pitts- 
burgh, Pa. 

Standard Forgings Company, Chicago 

Timken Roller Bearing Company, Can- 


Heat-treated carbon steel axles.... 
Roller bearings on all journals.... 


ton, Ohio 
Truck and car end castings...... General Steel Castings Corp., Granite 
aty, . 
Truck coil springs, alloy steel..... Railway Steel Spring Company, New 
ork, N. Y. 
Unit-cylinder clasp brakes........ American Steel Foundries, Chicago 
Self-locking truck center pins..... W. H. Miner, Inc., Chicago 
Air brakes, Schedule H. S. C..... Westinghouse Air Brake Co., Wil- 
merding, Pa. 
Safetv hand brakes, Ideal........ W. H. Miner, Inc., Chicago 
Couplers and yokes, high-tensile 
cast steel .... cece cece weer eae Buckeye Steel Castings Co., Columbus, 


io 
W. H. Miner, Inc., Chicago 
United States Rubber Co., New York, 


Friction buffers and draft gears... 

Rubber used in truck construction, 

Coupler and buffer stem wear pads Fabreeka Products Company, Boston, 

ass. 

Monroe Auto Equipment Co., Mon- 
roe, Mich. 

Safety Car Heating & Lighting Co., 
New York, N. Y. 


Bolster vertical shock absorbers... 
Steam jet air-conditioning system.. 


Heating equipment 

ture control d Car Heating Company, Chicago 

Car lighting generators, 10 kw.... Safety Car Heating & Lighting Co., 
New York, N. Y. 


and tempera- 


Electric storage batteries......... Electric Storage Battery Co., Phila- 
delphia, Pa. 
Goul Pa Battery Co., Depew, 
Charging receptacles ............ Albert & J. M. Anderson Co, Bos- 
ton, Mass. 
Electric exhaust fans............ Holmes Fan Company, Chicago 
Air filters sssr iretsi 0 eee Air-Maze Company, Chicago 


Water coolers 


das ; Ebco Mfg. Company, Columbus, Ohio 
Hardware and anti-pinch hinges.. 


Loeffelholz Company, Milwaukee, Wis. 


Truck lock washers.............. A. M. Castle Company, Chicago 
Self tapning [S TDI Shakeproof Lock Washer Co., Chicago 
nsulation: 


Stonefelt, 214 in. thick in floors Johns: Manville Sales Corp., New York, 
Hair felt around air-cond. ducts 
Dry Zero, flameproof, 2!4 in. 
thick in sides, ends and roofs 
Cork board, 214 in. thick in ice 
boxes, bottle lockers, etc...... 


American Hair & Felt Co., Chicago 
Dry-Zero Corporation, Chicago 
Armstrong Cork Prod. Co., Lancaster, 
Felt stripping used between in- 
side metal sheets and posts... 


Dednox applied to inside metal 
sheets for sound deadening... 


Western Felt Works, Chicago 


Dednox, Inc., Chicago 


Pipe covering ........ cee eee Joins anvils Sales Corp., New York, 
Union Ashestos & Rubber Co., Chicago 
Ventilators: 46:9 rn reves Railway Utility Company, Chicago 
Wash stands ................ ss. Standard Sanitary Co., New York, 
Hoppets asy erer exe eee is Hs Duner ‘Company, Chicago 
Outside window sash............ Adams & Westlake Company, Elkhart, 
nd. 
Glass—De-hydrated sash used in 
observation car ends........... Pittsburgh Plate Glass Co., Pittsburgh, 
a. 
Window shades ................. Railway Curtain Company, Chicago 
Lighting fixtures ............... Loeffelholz Company, Milwaukee, Wis. 
Coach seats ........ cece eee eee Heywood- Wakefield Company, Boston, 
ass. 
- , Coach & Car Equipment Co., Chicago 
Dining car chairs............ssss General Fireproofing Co., Youngstown, 
io 
Observation lounge chairs........ American Chair Company, Sheboygan, 
is. 
Plush seat covering and drapes... Te chase & Co., Inc., New York, 
Plush seat covering.............. Massachusetts Mohair Plush Co., Bos- 
ton, Mass. 
Leather seat covering........ e.. Cleveland Tanning Co., Cleveland, 
io 
Ajax drinking cup dispensers..... Logan Drinking Cup Company, Chi- 
cago 
Radio and loud speakers......... Galvin Mfg. Company, Chicago 
Marker lamps .................. Pyle-National Company, Chicago 
Stainless steel-faced plywood in 
diner, kitchen and pantry...... Haskelite Mfg. Company, Chicago 
. Metal-Wood Company. Chicago 
Plywood for car interiors. ....... Algoma Plywood & Veneer Co., Chi- 
cago 
Harbor Plywood Co., Hoquiam, Wash. 
7 Wheeler-Osgood Co., Tacoma, Wash. 
Exterior paints ............. eL. Murphy Varnish Co., Chicago 


One feature of the new truck design is the entire 
elimination of elliptic springs which are replaced by 
large triple-coil alloy-steel spring groups, the outer 
spring being 14 in. in diameter. These spring groups 
have a difference of 14 in. between the íree height 
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and the working height, thus providing an unusual 
degree of flexibility and "spring." 

To promote easy riding by the damping of vertical 
oscillation, the truck is equipped with Monroe hydraulic 
shock absorbers applied between the bolster and the 
spring plank, one on each side of the truck. Automo- 
tive-type levelizing bars also extend across the truck 
frame and are connected to the bolster by swing hangers. 
These bars operate in such a way as to steady the bolster 
and keep it level by transferring or equalizing the un- 
balanced load on the bolster springs when one side of 
the truck moves up or down due to irregularities in the 
track surface. The trucks are equipped with medium 
lightweight, rolled-steel wheels, heat-treated carbon-steel 
axles, General Steel Castings truck frames, Simplex unit- 
cylinder clasp brakes and Westinghouse H. S. C. air- 
brake equipment. To assist still further in smooth 
train handling when braking, Miner velvet-action pas- 
senger draft gears are installed. 

Another feature of the new truck is the extensive use 
of rubber to dampen vibration and eliminate shock and 
noise in so far as possible. For example, a circular 
rubber pad 1-in. thick in the bottom of each bolster cen- 
ter plate carries the car weight, and vulcanized steel 
and rubber segments line the center-plate flange. The 
Miner self-locking truck center pin is rubber-bushed. 
Circular rubber pads are applied on top of the large 
bolster coil springs. Bolster bumper blocks are made 
of rectangular rubber pads. Bolsters are positioned by 
four large rubber-insulated bolts which prevent bolster 
contact with the chaffing plates. Rectangular rubber 
pads are applied under the friction side bearings and the 
holding bolts are also set in rubber. The generator- 
support bearings are made of rubber and the Monroe 
bolster snubbers are insulated by four rubber bushings. 
The levelizing bar and hangers also are rubber-bushed 
and a rubber hose is used to cover the hand-brake wire 
cable. 

Car Parts Made at Milwaukee Shops 

In addition to fabricating Hiawatha car structures by 
the welding process at Milwaukee shops, the following 
car parts were manufactured locally: Truck equalizers, 
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One of the parlor cars—the in- 
terior finish is American walnut 
and bleached maple—louver lights 
are shown under the luggage racks 


made from flame-cut and welded I-beams; bolster swing 
hangers, forged; friction side bearings; roller-bearing 
housings, inner and outer; generator and axle pulleys, 
V-belt type; diaphragms, inside and outside; folding 
vestibule steps; air ducts and grilles; water tanks ; basket 
racks; interior finish, American wood veneers, including 
doors, partitions and side walls; bar fronts; aluminum 
baggage-car doors, and wood smoking-room furniture. 
A feature of these cars is the extensive use of plywood 
on the interiors. The various locations are shown in the 
table. 


Interior Appointments of the New Cars 


The general scheme of interior decorations of these 
cars centers around the use of native woods and soít- 
ness rather than brilliance of tone in color and orna- 
mentation. The interior finish of the walls is in native 
walnut and bleached maple, and most of the exposed 
metals in ash trays, window hardware, etc., is a dark 
gun-metal finish. Stainless steel or brush-finished chrom- 


Method of application of Dry Zero insulation in one of the new Hia-- 
watha cars 
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Looking toward the cafe 
section in the dining car 


ium has been used only on vestibule door handles, hand- 
rails, etc., where the gun-metal finish would not with- 
stand the effect of constant handling. 

The express-tap-room car has a 30-ft. space in the 
forward end available for baggage and express, and a 
41-ft. 6 in. cocktail-lounge and tap-room section seating 
44. Adjoining the bar, which is across the front end 
of this part of the car, is a cocktail lounge seating 12 
persons. The lighting is indirect, coming from lamps 
which are placed behind the ceiling bulkhead which 
divides the cocktail lounge from the tap room. 

The tap room is fitted with tables and transverse seats, 
arranged section-wise. Longitudinal louver lights are 
placed at the lower edge of the ceiling. These shed 
light directly on the tables and about 50 per cent is 
spilled under the canary-yellow ceiling to produce a soft 
glow throughout the room. The ceiling air duct is made 
from Burgess perforated aluminum formed in an orna- 


The truck, showing coil spring 
suspension, hydraulic shock ab- 
sorber and levelizing bar 
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mental shape and trimmed at the bottom with a curved 
batten strip. This same arrangement is used throughout 
all the cars. The floor is covered with rubber of neutral 
brown closely matching the walnut trim. 

Each of the luxury coaches has a 6-ft. women's lounge 
in one end, seating 5; a 49-ft. 8 in. coach section, seat- 
ing 56, and an 11% ft. men's lounge in the other end, 
seating 9. The individual reclining chairs, with backs 
which may be locked in any desired position, are up- 
holstered in old rose and green velour in alternate cars. 
The ceilings are covered with aluminum leaf. The out- 
side window sash are of extruded aluminum. The inside 
sash, however, are of walnut, and sealed to the outside 
sash by small gun-metal-finished locks. Louver-type 
lighting fixtures are located from each beam in the 
face of the continuous luggage racks in the coaches and 
parlor cars. Grilles in the face of the Holophane lenses 


serve to remove the edge glare from this type of fixture 


and play an important part in the decoration of the car. 


Tue DiNiNG Cars 


The dining car, equipped with an 18-ft. 9-in. kitchen, 
a 9-ft. 6-in. pantry, and a 6-ft. refrigerator and linen 
locker section, has a cafe section 12 ft. 8 in. long which 
seats 16, and a main dining compartment 25 ft. 4% in. 
long which seats 36, giving a total seating capacity of 52. 
This dining car is equipped with aluminum chairs. The 
dining-car tables are bracketed to the wall, making the 
dining-room floor completely accessible for cleaning with- 
out the obstruction of table legs. The rubber table tops 
are cream with inlaid brown stripes. A plain, modern 
buffet is installed at the kitchen bulkhead. 

The walls and ceilings of the kitchen and pantry are 
covered with sanitary stainless steel. A new blower ar- 
rangemen: supplies cool filtered air in the kitchen and 
pantry. The conventional coal range is replaced by a 
modern hotel range designed to burn propane gas with 


Vestibule door equipped with anti-pinch hinges—chromium-plated 
vestibule safety bars are shown locked in the raised position 


resultant fuel saving and lower kitchen temperatures. 


PARLOR AND OBSERVATION CARS 


Each of the drawing-room parlor cars has a 6-ft. 
women’s lounge in one end, seating 5; a main parlor 
section 44 ft. 414 in. long, seating 24; a 6-ft. drawing 
room, seating 5, and a 7-ft. men’s lounge in the other 
end, seating 5. The parlor car is equipped with luxu- 
riously upholstered revolving reclining-back seats. A 
drop table is placed at each seat. In the drawing room 
a studio couch is quickly convertible into a bed and two 
pull-up chairs make the drawing room ideal for small 
parties desiring privacy. 

The beaver-tail parlor-observation car has a 7-ft. lava- 
tory section in one end; a 50-ft 8-in. main compartment 
or drawing-room section, seating 28, and an 18-ft. 375- 
in. observation-lounge, seating 17. The observation- 
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press-tap-room cars. 


lounge, which is open to all parlor-car passengers, is 
separated from the chair section of the car by a par- 
tially glassed bulkhead. A wide sofa for three faces the 
rear. The exterior fins on the rear of the beaver-tail 
car add to the structural strength, and the horizontal 
fins shade the large sloping windows from the direct 
rays of the sun. 

A new design of diaphragm enclosing the outer space 
between the car ends gives the train a smooth unbroken 
appearance and also serves to keep dust out of the ves- 
tibules. To further reduce air resistance underneath the 
train, retractable steps that are raised when the train 
is in motion have been installed at each vestibule. Hinged 
chromium-plated safety hand bars are available to pas- 
sengers going through the vestibules from one car to 
another. 


Exterior Treatment 


In order to improve the outside appearance as well as 
to provide a cleaner-looking train when in service a re- 
arrangement of the two standard Milwaukee exterior 
colors—yellow and maroon—has been worked out for the 
new cars. In the Hiawatha cars built in 1934 there was 
a maroon letterboard and a maroon belt at the lower 
edge of the cars, with the sides finished in yellow. Thus 
the dark windows were emphasized in a background of 
light color which tended to make the windows look 
smaller than they actually are and to appear as single 


A section of the new Vapor copper-fin single-unit heating pipe and 
magnetic heat-control valve 


units rather than part of a continuous speedline panel. 
For the cars built in 1937 the side sheets were pressed to 
form continuous beading above and below the windows 
which effected some improvement by tying the windows 
together. In the new cars the yellow between the win- 
dows has been replaced by maroon, thus fitting the dark- 
appearing windows into a continuous panel of dark color 
along the sides of the train. To effect a lowering in the 
appearance of the sides of the cars the maroon bottom 
belt has been left off and the yellow field below the win- 
dows extended to the bottom of the car side. The gray 
of the roof contrasts effectively with the maroon color of 
the letterboard, tending to give the cars a long, low ap- 
pearance. 

Porthole windows are built in the sides of the ex- 
Windows of the same type have 
also been employed in the vestibule doors and in the 
toilets and passageways at the ends of the coaches and 
parlor cars opposite the vestibules. 
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Improved Facilities Feature 


B. & L. E. Enginehouse 


Modern 


Rebuilt B. & L. E. enginehouse at Greenville, Pa. 


Besse last year the Bessemer & Lake Erie rebuilt its 
enginehouse at Greenville, Pa., in order to provide 
better lighting, ventilation, more head room, and im- 
proved facilities for making running repairs to locomo- 
tives. The enginehouse, originally completed in 1911, 
was built of reenforced concrete and contained 17 stalls 
each 90 ft. long. At that time the stalls were of ample 
length to handle the power then in use, but the purchase 
of 2-10-4 type locomotives in recent years necessitated 
longer stalls. 4 

The enginehouse is suitably located in the shop yard, 
both with reference to the work of servicing locomotives 
and to other shop buildings and facilities. It is situated 
so that ten stalls, six at the north end and four at the 
south end, could be extended without interfering with 
adjoining buildings and facilities. During 1937 these 
ten stalls were extended 27 ft. each, and diagonal or 


Layout of main steam and water pipes and electric conduits 
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Better lighting, ventilation, 
more headroom, and improved 
facilities for making running 
repairs are included in the re- 
built Greenville enginehouse 


skewed walls were built where they adjoin the shorter 
stalls. During the recent building, the roof over the 
seven stalls not extended was rebuilt as a monitor and 
raised to the same height as that of the other ten stalls. 

'The concrete roof, purlins, monitor, and rear curtain 
walls were removed from the old building but all radial 
concrete beams and columns were used for supporting 
the new construction which was built up on them and 
connected to the old concrete. The new construction is 
of welded steel. Continuous steel sash windows, to fur- 
nish ample lighting for the building during the day, 
were installed at the front of each stall and on both sides 
of the monitor. A continuous ventilating sash, manu- 
ally operated from the floor, was provided in all stalls. 


Lighting 


The question of providing suitable lighting for the 
enlarged building was given very careful consideration. 
The lighting in the old building followed the common 
practice at the time the building was erected, but was 
now entirely inadequate. It was necessary to use hand 
torches and extension lines on dark days as wells at 
night. The decision was made to discard the ordinary 
practice and design an installation to suit the require- 
ments of the enlarged building. 

A comprehensive study including the size and shape 
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of the building, stall layout, and the position of smoke 
jacks, pillars and jib cranes was made. Owing to the 
frequent presence of a smoke and steam ceiling, it was 
essential to keep the lighting units below this level so 
that the light would not be absorbed in this heavy atmos- 
phere. The final decision was that, under the conditions, 
individual lights for each side of the locomotive would 
be required and each stall could be treated as an individ- 
ual lighting problem, with angular lighting units directing 
light to the side of the locomotive rather than the con- 
ventional vertical mounted unit. 

The corrosive atmosphere and the presence of sul- 
phuric-acid fumes made it necessary to have a fixture 
especially designed for these conditions. The unit as 
finally designed is dust and moisture proof with all 
parts impervious to attack from the fumes. 

The light required at the rear (towards the turntable) 
of the enginehouse is less than at the front. The stalls 
here are so close to one another that vertical-mounted 
units with the light directed to the floor, with special 
spread lens, were installed. The final spacing and focus- 
ing of the fixtures was definitely decided after a trial 
installation and the final layout made accordingly. 

The wiring of the house and the hanging of the units 
have both been done in a unique and satisfactory man- 
ner. The units are mounted on hangers that are resilient 
to shocks and permit them to swing through a small arc 
in case they are bumped. The units focused angularly 
are mounted on tee-shaped conduit hangers with the bar 
of the tee nearest the floor; one lighting unit is mounted 
at each end of the bar and the two units on the bar are 
focused on locomotives in adjacent stalls. 

The main power feeders to the house have been brought 
into a De-ion breaker panel board and the circuit feeders 
taken from there. The De-ion panel-board arrangement 
eliminates the necessity of fuses and prevents tampering. 
At the main panel board are four circuits used to control 
night lights, which are the first front lights in each stall 
and are kept lighted at night on account of the passage- 
way around the stalls, which is kept open at all times. 

The branch circuit switching for controlling the lights 
in each stall is located at the front column and is also 
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Smoke jacks with 12-ft. asbestos- 

board bells and 36-in. diameter 

stacks are used in the B. & L. E. 
Greenville enginehouse 


De-ion breaker controlled. Every other rear column has 
a group of three breakers and the intermediate ones have 
four. The group of three breakers is so wired that one 
breaker will turn on three lights on the one side of the 
locomotive, a second breaker will turn on three lights on 
the one side of the locomotive in the adjacent stall, and 
the third breaker will turn on the two rear lights which 
are focused to the floor. The group of four breakers 
operate the same except that the fourth one is used to 
control a plug-in receptacle circuit for extension cords. 

With this mounting and switching arrangement any 
particular part of a locomotive on which men happen 
to be working can be lighted, which results in economical 
operation and low maintenance. 

All electric equipment and fixtures were furnished by 
the Westinghouse Electric and Manufacturing Company, 
Pittsburgh, Pa., and installed under their general super- 
vision by the railroad company forces. 


Heating 


The old concrete enginehouse was heated by an ex- 
haust-steam system by means of pipe coils along all walls 
and by pipes on each side of the engine pits. The system 
was installed at the time the enginehouse was built. 
The exhaust steam was supplied from the power house 
by a large main in a conduit; various other buildings 
were supplied from the same main and the demand for 
steam was becoming in excess of the economical supply. 
The system was also becoming obsolete and was inade- 
quate to care for any larger building, particularly one of 
the size and requirements of the enlarged enginehouse. 

After a study of improved steam heating and other 
methods it was decided that a unit-blower heating sys- 
tem with live-steam supply, for the heating unit, would 
best meet the present requirements. The live steam at a 
pressure of 120 Ib. is furnished by a main carried over- 
head around the front of the stalls. Steam is carried by 
branch pipes to each unit heater. Sixteen units, one be- 
tween each two stalls, were installed. Each unit is a 
two-fan unit heater, supplying 6,200 cu. ft. per min. 
and is located about 5 ft. from front columns with the 
base 12 ft. above the floor. Each unit is separately con- 
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Each stall is treated as an indi- 
vidual lighting problem, with an- 
gular lighting units directing light 
to each side of the locomotive and 
with vertical units over the tender 


nected and controlled by a hand-operated switch so that 
one or all can be working at any one time and tempera- 
ture controlled as found necessary. The louvers in front 
of the heater are adjusted for height and location of the 
unit. Two heaters were installed for trial and later 14 
more were added to complete the layout. 

The old steam heating system, including the pipes in 
the pits and in the conduit at the front of the engine- 
house, were entirely removed. 

The heating units as finally installed were furnished 
by Ilg Electric Ventilating Company, Chicago. 


Washout System 


A locomotive washout and refiling system was in- 
stalled at the time the enginehouse was built. The pump, 
tanks, and equipment were located in an annex adjoin- 
ing the enginehouse on the south. The piping was car- 
ried in concrete conduits with connections for blowing 
off, washing out, and refilling locomotives furnished for 
each stall. 

In 1937 the system was obsolete and inadequate for 
present conditions and for the larger locomotives now 


Night views in the old and new B. & L. E. enginehouse 
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in use. In connection with the extension and enlarge- 
ment of the enginehouse, the old facilities were retired 
and larger ones of latest design installed. 

The new pumps and equipment are located in the room 
in the annex occupied by the former system, and the 
washout and refilling tank placed just outside of that 
building. All piping is carried overhead to the engine- 
house and overhead on hangers around the front of stalls. 
Connections are taken from these overhead pipes, car- 
ried to the columns and down the columns to supply each 
stall. The system was furnished and installed by the 
F. W. Miller Heating Company, Chicago. Company 
forces removed the old plant, installed all foundations, 
the pipe carriers in the enginehouse, and prepared the 
layout for the actual installation. 


Smoke Jacks 


The smoke jacks in the old building, put in when the 
building was erected, were all double, consisting of two 
jacks each with a bell 10 ft. long joined at the ends and 
covering 20 ft. of the stall. Twelve pairs were of as- 
bestos board and five pairs were of cast iron. These 
were all in need of replacement and were taken out and 
new single jacks, each with a bell 12 ft. long, and with a 
36-in. diameter circular stack, were installed. The bells 
are of asbestos board and the stack of Transite pipe. 
The jacks, including the stack, were furnished by Johns- 
Manville Corporation. 


General 


All piping in the building is carried overhead, the main 
pipes of all kinds being on the hangers near the front 
of the building. This new arrangement permitted the 
removal of the old pipes which were all carried in the 
conduit at the rear of the building, and the conduit will 
now be used exclusively for drainage purposes. All 
new piping is welded at all joints and connections. Elec- 
tric conduits and wiring are also overhead, the main 
conduit being supported on the hangers which also carry 
the other pipes. 

A new hard surface floor, built up on a crushed-stone 
base with a prepared asphalt concrete top, was laid for 
the entire building. This will provide a floor comfort- 
able for the men to work on and at the same time pro- 
vide for easy handling and operation of trucks and mov- 
able cranes and machines. The entire project, including 
both design and construction work, was carried out by 
the railroad company employees under the direction of 
the chief engineer. 


Serviceability of 


Heavy-Duty Pistons 

(Continued from page 94) 
found unsatisfactory in the smaller size might be much 
more successful in the 514-in. size. 

The authors are not satisfied that differences in service 
life, where the rods wore to the limit, obtained with the 
different kinds of steel is related directly to the wear 
resistance in each case. Certainly the results have not 
been consistent with what might be expected from other 
experiences with these materials. Possibly some unsus- 
pected changes in the lubrication or priming and foaming 
of the boiler have pfoduced conditions unfavorable to the 
development of maximum life. 

The rather low ductility of the quenched-and-tempered 
steel is not believed to be detrimental. Rigidity, or stiff- 
ness, appears to be the property that is essential to meet 
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the operating conditions where these rods are used. The 
fracture at a relatively short life of the rods with high 
ductility seems to bear this out. The soft rods flex more 
than the hard ones and the fatigue strength is exceeded 
at such frequent intervals that cracks soon develop. It 
is also possible that with the hard rods a larger portion 
of the stress is transferred into the crosshead through 
yielding of the lower strength steel of the crosshead. 


Slipping Tests of 


Steam Locomotives 
(Continued from page 90) 

Ib. The play between the rail and tie plate as well as the 
rail depression was measured. Recommended practice 
followed in this procedure is given in the Proceedings 
of the A. R. E. A., Vol. 35, page 294. The values of 
the modulus were found to vary from 1,060 Ib. to 3,460 
lb. per in. per in. 

[Note— The results and a discussion of the slippin 
tests will be included in Part II of this paper which will 


Fig. 12—Lever-type rail deflection gage 


appear in the April issue. The text of Part I includes 
only a general discussion of the background leading up 
to the tests, a description of the preparations for making 
the tests and a presentation of the basic data concerning 
the locomotive tested. Included in Part I are a set of 
four pictures made from the 400-frame-per-second motion 
pictures showing the main driving wheel as it approached 
the maximum of 7-in. off the rail. There are also six 
charts covering the 4-6-4 type locomotives. Reference to 
these and similar charts covering the 4-8-4 and 2-10-4 
type locomotives will appear in Part II.—Enprrom.] 


BURLINGTON’S NINTH ZEPHYR NAMED “GENERAL PERSHING.” 
—The ninth “Zephyr” of the Chicago, Burlington & Quincy, 
which will be placed in service between St. Louis, Mo., and 
Kansas City early in April, will be named the “General Persh- 
ing,” in honor of one of Missouri’s most illustrious sons. The 
commander of the American Expeditionary Forces was born 
near Laclede, Mo., on September 13, 1860. His father was 
John F. Pershing, a section foreman on the Hannibal & St. Joe 
(now part of the Burlington). In addition to carrying the name, 
“General Pershing Zephyr,” on the front, the four cars will be 
named the “Silver Charger,” the “Silver Leaf," the “Silver 
Eagle" and the "Silver Star." The General Pershing will team 
with the Mark Twain, also named after a Missourian, Samuel 
L. Clemens, in a double daily operation between St. Louis and 
Kansas City. In addition the new train will provide accommo- 
dations for passengers between St. Louis and Denver, Colo. 
The order for this train was announced in the October, 1938, 
Railway Mechanical Engineer. 
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EDITORIALS 


A Boiler 

Problem 

One of the problems which causes the greatest tax on 
the ingenuity of those employees on the railroad who 
are concerned with locomotive boiler design or main- 
tenance is the patching of boiler sheets. Many patches, 
if not exactly alike, are so nearly alike as to be dealt 
with in a more or less routine manner. However, oc- 
casionally a patch is required at a location which creates 
a real problem, either in the design of the patch or in 
its application, or both, the solution of which draws 
upon all of the knowledge, skill and ingenuity of every 
one who has anything to do with it. 

Do you recall any interesting cases of this kind with 
which you have had to deal? The Railway Mechanical 
Engineer offers two prizes for concise articles describ- 
ing the most interesting problems of this kind sub- 
mitted to us on or before May 15—a first prize of $30 
and a second prize of $20. The article must describe 
a patch which has actually been installed on a locomo- 
tive and which is known to be designed with adequate 
efficiency. The unusual conditions which had to be met 
should be clearly set forth including either interesting 
methods of application or of patch design, or of both, 
as the case may be. In picking the prize winners, the 
articles will be judged not on the quality of the English 
composition, but on the interesting character of the 
problem and the way in which it was worked out. 

The text of the article should be accompanied by 
sketches or photographs, or both, if available and neces- 
sary. Keep the text as short as clearness will permit. 

All articles submitted will become the property of 
the Railway Mechanical Engineer. Those other than 
prize winners which are published will be paid for at 
regular space rates. 


Forced Vibrations 
In Locomotive Operation 


Elsewhere in this issue appears the first part of a paper 
by T. V. Buckwalter and O. J. Horger before the 
February meeting of the New York Railroad Club in 
which are set forth the results of some very interesting 
and significant steam locomotive slipping tests. These 
tests deal with the phenomena of the jumping main 
driving wheels which have been encountered on several 
steam locomotives designed for high-speed operation 
when slipping at high speeds. 

For many years occasional locomotives with badly 
balanced driving wheels have been the cause of track 
damage when operating at high speeds. In these cases, 
however, the distance between the location of rail kinks 
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coincided with the circumference of the wheel and they 
occurred at speeds sufficient to develop a dynamic aug- 
ment greater than the wheel load. In the case of the 
new phenomena, however, the jumping occurs at speeds 
lower than would be required for the lifting of the wheel 
under the influence of the dynamic augment of the over- 
balance alone and has occurred while the locomotive was 
slipping at high speeds. 

The tests described by Mr. Buckwalter in his appear- 
ance before the New York Railroad Club have involved 
an interesting application of motion picture photography 
and are correlated with a mathematical analysis of the 
forces involved on the assumption that the lifting of 
the wheel is the result of the forced vibrations. The 
factors are wheel and crankpin diameters, total weight 
at the rail under the main drivers, the unsprung 
weight, the overbalance, the stiffness of the driving 
spring, and the stiffness of the track considered as an 
elastic foundation. It is interesting and gratifying to 
note that the calculated speed at which the driving wheel 
begins to lift checks very closely with the results ob- 
served in the slipping tests. All of the factors in the 
calculation pertaining to the locomotive are readily 
available. The stiffness factor, or modulus of elasticity 
of the track, is not difficult to obtain. A method has 
been developed by the American Railway Engineering 
Association which, in effect, gives a factor expressed in 
essentially the same terms as are used in the measure- 
ment of spring stiffness. Essentially, it is the load on 
the track in pounds per inch of net rail deflection for 
each inch of rail length. 

It is not many years since the field of periodic vibra- 
tions in machinery and structures has been brought 
within the range of mathematical analysis. At about the 
same time, increasing train speeds began to cause the 
development of vibratory phenomena, in connection with 
passenger cars, some of which have been of a very dis- 
turbing character. When passenger-train running speeds 
began to exceed 70 and 80 miles an hour, trucks which 
were formerly smooth performers began to do snake 
dances down the track. This has again raised the 
question of the coned wheel vs. the cylindrical wheel. 
On light cars the replacement of the former with the 
latter has corrected the difficulty, indicating that the 
periodicity of a truck with cylindrical wheels is at least 
different from that of the same truck with coned wheels. 
In freight-car trucks the same basic problem has been 
encountered in connection with helical bolster springs, 
and a number of devices for damping the tendency 
toward periodicity at critical speeds have been applied 
in service. Now, it is clear that somewhat similar 
phenomena are being encountered with respect to the 
main drivers when rotating at sufficiently high speeds. 

Not only is it encouraging to know that the probable 
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speed at which such a result may be expected in any 
given locomotive on a track of known stiffness can be 
predicted with reasonable accuracy, but also that the 
problem of designing for high steam locomotive speeds 
involves no mysterious factors with which we are not 
already capable of dealing. To deal with it satisfac- 
torily, however, will involve further refinements in 
methods of counterbalancing. It will also involve the 
closest attention to the reduction in the weight of re- 
ciprocating parts and the lightest overbalance which 
can be used without causing undue disturbance to the 
riding of the locomotive. 

The paper in question is of such importance that it 
is being published in full. The concluding instalment 
will appear next month. 


Training the 
Railway Employees 


The railway officer has, as one of his problems, the 
training of men to fill positions of responsibility. He 
has to develop the capacity of men, coming from the 
ranks, so that they are broadened to carry the responsi- 
bilities that go hand in hand with the administration of 
the affairs of which they are to have control. In addi- 
tion to this, he must meet a condition which is growing 
rapidly, necessitating a broader training for the men 
in the ranks. The corporation and its employees have, 
as a result of the growth and size of organizations, 
grown apart, and plans through which a better under- 
standing and a more sympathetic fecling can be intro- 
duced, seem desirable and necessary. 

In the case of the individual there scems to be a 
demand for a training better and more thorough than 
that which is the usual course followed by the men 
coming from the ranks. It frequently happens that a 
man is selected and put into a position without having 
had any previous knowledge of such an action on the 
part of his superiors and with no coaching. He fre- 
quently fills the position in which he is placed, broaden- 
ing the best he can with his own efforts, as he goes 
along, carrying the responsibilities of his position with 
all the work attached to it, and with no particular well 
defined scheme in which he can prepare himself for 
higher efficiency and greater responsibilities. 

Only recently there appeared in one of the railway 
papers the question: “Why do not young men with a 
college training remain in the railway service?" This 
question has often been discussed, and while the rail- 
ways have retained a large number of college men, it 
is true that a good many capable men who have ob- 
tained a college training have entered the railway 
service, only to give it up after they have surveyed the 
field of their future employment. They have realized 
the odds against which they have to work, and the 
future in store for them, which is their probable com- 
pensation for the years of toil they would have to 
serve to reach the end. These men have found other 
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lines giving them greater opportunities for develop- 
ment and higher rewards for ability and energy. The 
man who has not had the opportunity of the college 
graduate but has the same ambition to do things and 
develop to his maximum capacity, when he comes from 
the ranks, has had to accept the handicap where the 
college man has been able to get away from it. 

The opportunity of developing capacity through habit 
of thought should be given the man long before he 
leaves the ranks. Judgment develops with practice, 
it is true, but it is surer when the habit of thought has 
been directed along the right lines. It is, therefore, 
a safe plan to pick out the man in the ranks, guiding 
him possibly long before he is needed for a position of 
higher responsibility. He should be given an oppor- 
tunity to adjust his view point while he is still in the 
ranks. When he finally reaches the first step beyond 
the ranks and becomes a foreman, a trainmaster or 
has a position of a similar nature, there is a possibility 
of developing his capacity bevond what it will be by 
confining him strictly to his responsibilities and duties, 
if he is taken into the confidence of his superiors, by 
being given an insight into the work beyond his daily 
tasks, or in other words, if he is schooled to have an 
insight into larger problems that will broaden his use- 
fulness and prepare him for the future. 

[ The above remarks are especially appropriate today, 
although first expressed October 21, 1913, over 25 
years ago in a paper presented before the Western 
Railway Club at Chicago. The author was A. R. Kipp, 
at that time mechanical superintendent of the Soo 
Line.— Editor] 


Progressive 
Light Repairs 


The progressive system, or straight-line method of pro- 
duction originally developed in the automotive indus- 
try, was first applied to railway equipment in the con- 
struction of new freight cars in the builders’ plants. 
In the course of time, the merits of this system became 
apparent to railway car-department officers, who also 
were under heavy pressure to reduce costs, and they 
said “Why can't we systematize and organize our heavy 
car-repair work in such a way that it will be divided 
into a limited number of major repetitive operations, 
performed one after the other at certain designated 
spots where men, materials and tools can be concen- 
trated and the work done quickly and efficiently as the 
cars pass each spot?" 

This extension of the progressive system to program 
car repair work also proved highly successful and net- 
ted the railroads many thousands, if not in fact, millions 
of dollars in the aggregate over the ensuing years. The 
practicability of the plan hinged, of course, upon bal- 
ancing the work and the force of men at each position 
so that approximately the same time element was in- 
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volved and at a given signal, all the cars in the line 
could be moved from one position to the next. The 
advantages of specialized men, efficient tools and the 
saving of lost motion in handling material, are supple- 
mented by a healthy competition between the gangs 
at the various positions or spots, all of whom must 
complete their work within the given time interval or 
be subject to good-natured joshing by their fellow 
car men. 

In the field of heavy locomotive repair work there 
was little opportunity for use of the progressive system 
in most transverse shops, where each locomotive, re- 
ceived for repairs, was placed on a pit track, stripped. 
unwheeled, overhauled, rewheeled and finished ready 
for testing in that one position. With the advent of 
the longitudinal-type shop, however, it proved feasible 
to strip each locomotive at one point on the incoming 
center track where it was unwheeled, subsequently 
moved to a diagonal side pit for complete overhauling, 
and finally rewheeled at the outgoing end of the center 
track where all finishing operations were performed. 
The application of the progressive system to depart- 
mental work in all modern locomotive repair shops is, 
of course, a demonstrated success, the repair of such 
fundamental parts as driving wheels and boxes, motion 
work, spring and brake rigging, superheater units, 
power reverse gears, air-brake equipment, etc., lending 
itself well to handling on a production basis. 

Owing to the widely varying time element in light 
repair work, it was formerly believed by responsible 
railway officers that the progressive system offered lit- 
tle opportunity for adaptation in this field of main- 
tenance activity. Even this last stronghold of unor- 
ganized, relatively inefficient and "catch as catch can" 
methods is now being invaded by the carefully planned 
progressive system, which is now being installed by 
the Illinois Central, for example, at all major car repair 
points as described in an article elsewhere in this issue. 
The major operations, such as jacking cars for wheel 
changes, repairing trucks, renewing defective couplers 
and draft gears, repacking journals, cleaning air brakes, 
repairing leaky roofs, sides and doors, etc., are all per- 
formed in orderly sequence by men who specialize in 
the respective kinds of work and are provided with 
the tools and materials needed for its efficient handling. 

By the location of jacking equipment and necessary 
hoists at one point where all truck repair work is con- 
centrated and performed as the cars pass this point, it 
is no longer necessary to move heavy jacks, horses 
and truck-repair cranes all over the car-repair yard. 
The location of journal packing and air-brake cleaning 
are more or less flexible, owing to the relatively light 
weight of tools required for this work. All steel work 
which involves the driving of hot rivets, however, it 
is especially desirable to concentrate as nearly as possi- 
ble at one point and thus avoid the necessity of moving 
heavy rivet forges about the yard or using the common, 
but highly inefficient and unsatisfactory method of heat- 
ing rivets with the oxy-acetylene torch. 
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To a certain degree at least, the advantages of the 
progressive system may seem to be effective in light 
car-repair work. To what extent will be determined by 
the progress of this activity on the Illinois Central and 
other roads which will be watched with interest. 


New Books 


THe WetpINnG ENcvcLoPEDIA. Ninth edition. Pub- 
lished by the Welding Engineer Publishing Co., 608 
S. Dearborn street, Chicago. 696 pages, 596 in. by 
834 in. Price, $5. 

The Welding Encyclopedia is a reference book on me- 
tallic arc, carbon arc, oxy-acetylene, electric spot, butt, 
flash and resistance welding, thermit welding, and metal 
spraying, presented as a practical treatise to supplement 
engineering text books and publications currently avail- 
able. A large part of the ninth edition has been com- 
pletely rewritten, particularly the sections dealing with 
arc welding. Subject matter is arranged in alpha- 
betical order, as in a dictionary or telephone book, the 
need for consulting an index thus being eliminated. In 
addition to the usual list of trade names, company 
names have been inserted alphabetically with a full list- 
ing of trade names in each case. Although the book 
contains considerable engineering data, less emphasis 
has been placed on the purely technical and research 
aspects of welding for the purpose of making the in- 
formation of maximum value to the practical man in 
the shop or out in the firing line in the field. 


Raitway Fue, & TRAVELING ENGINEERS’ PROCEED- 
iNGS. Published by the association; bound in imita- 
tion leather and comprising 268 pages, 6 in. by 9 in. 
C. Duff Smith, secretary-treasurer, 1255 Old Colony 
building, Chicago. Price $2. 

This book contains the official Proceedings of the sec- 

ond annual meeting of the Railway Fuel & Traveling 

Engineers’ Association held at the Hotel Sherman, Chi- 

cago, September 27 and 28, 1938. In addition to the 

opening address by President J. C. Lewis, road fore- 
man of engines, Richmond, Fredericksburg & Potomac, 
the book contains addresses by John Hall, chief inspec- 
tor, Bureau of Locomotive Inspection; C. F. Richard- 

son, West Kentucky Coal Company and Roy V. 

Wright, editor, Railway Mechanical Engineer, and 

committee reports on ten subjects pertaining to the 

more efficient preparation, distribution and use of rail- 
way fuel, and four special papers presented by authori- 
ties on various phases of the same subjects. The book 
is logically arranged, clearly printed and easily readable. 

Individual discussions of the subject matter included 

inthe various committee reports and special papers also 

present much additional information of importance. 
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With the 
Car Foremen and Inspectors 


Progressive System of 


Light Repairs on the I. C. 


Like many other roads, the Illinois Central has ap- 
plied successfully the progressive or spot system of 
freight-car repairs to heavy repair operations at all major 
points where program work is carried on. This system, 
modified to a certain extent to suit local conditions, is 
now being applied with equal success to the work at light- 
repair tracks where the older method of spotting cars 
and moving men and repair materials to the cars was 
formerly employed. 

For example. at the I. C. car repair vard at Markham, 
Ill., an average of 85 bad-order cars a day are classified 
at the hump and switched to the south end of Track 8 
where they are placed without further cutting or spotting, 
within reach of a power-operated pulling cable. On the 
average, 32 of these 85 cars a day require truck work, 
including 16 wheel changes. The balance are sent to the 
repair track for air-brake work, repacking of journal 
boxes, renewal of defective couplers or draít gears, and 
repairing raked siding, leaky doors, roofs and other 
parts of the car structures. 

Both loaded and empty bad order cars are received 
at the Markham yard repair track, where a minimum 
force of men is located and provided with special tools, 


equipment and materials necessary in making all kinds 
of light repairs. In general, the men are specialists at 
their respective jobs and each group works at one posi- 
tion on the repair track where necessary tools and ma- 
terials are provided in advance, and all operations can be 
performed with minimum delay and also with minimum 
physical effort by car men, thus tending to assure maxi- 
mum production per man-hour. Truck work, for in- 
stance, which constitutes by far the heaviest part of light 
repair operations, is concentrated at a single point on 
the repair track and the cars are therefore, in effect, 
brought to the repair men, instead of sending the men 
with their tools and materials to the cars, wherever they 
may be spotted about the yard. This, of course, is the 
essence of the progressive system as applied to car 
repairs. 

With a four-man crew, 124 man-minutes or 31 actual 
minutes per truck is the average time required at the 
truck repair position, which means that the present ca- 
pacity of the track is approximately 16 trucks, or 8 
cars requiring repairs to both trucks per day. In case 
only one truck per car is in need of repairs, 16 cars 
can be handled per day. Any necessary coupler or draft 


Car jacking equipment, and 

swinging crane with hoists used at 

the truck-repair position at Mark- 
ham yard 
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Air-operated hoisting engine and cable, as used in moving cars up to 
and past the truck repair position 


gear replacements are made at this position while the 
cars are jacked up, and the cars then move north on the 
repair track where necessary air-brake and other work is 
done. Cars are pulled twice a day from the north end of 
the track so that they can be made up in trains and pro- 
ceed to destination with no more delay than is abso- 
lutely necessary. 


Description of Equipment Used in Truck Repairs 


Special equipment supplied at the truck repair posi- 
tion includes four powerful air jacks and four metal 
horses ; a rugged overhead swinging crane, equipped with 
two Coffing hoists and one Little Giant 2-ton pneumatic 
hoist for lifting the truck parts; suitable cross tracks 
and wheel-storage tracks with air-cylinders mounted in 
the ground at each intersection to permit raising and 
turning wheels easily without the use of wheels sticks; 
suitable material storage racks and tool house; and an 
air-operated hoisting engine, equipped with a 7%-in. steel 
cable and hook operating through two 12-in. sheave 
wheels to pull cars in either direction past the truck- 
repair position. The main air supply is from a welded 
4-in. overhead air line which carries about 100 Ib. pres- 
sure, and this line, as well as underground cross lines, 
have been remarkably free from leaks and condensation 
difficulties since their installation several years ago. Dur- 
ing winter months, these air lines are blown out at the 
conclusion of each day's work to make sure that no 
moisture will be left in the pipes and cause trouble by 
freezing. 


The most striking feature of the truck-repair equip- 
ment at Markham yard is the substantial swinging crane 
which may be turned parallel with the tracks when not 
in use or swung out over the truck repair position when 
needed in dismantling or reassembling trucks. This 
swinging crane consists of an 8-in. horizontal I-beam, or 
boom, extending 16 ft. on one side of the vertical sup- 
porting member, or mast, and 6 ft. on the other side 
for use if necessary in lifting heavy materials on the 
opposite track. The three hoists are supported on rollers 
and, of course, easily moved to any desired position on 
the boom. The boom is riveted to the mast at an eleva- 
tion of 1175 ft. above the ground and the outer ends 
are supported by 4-in. steel angle braces. The mast, 
consisting of two 8-in. channels placed back to back and 
stiffened with steel reinforcing strips welded in place be- 
tween the flanges, is supported and revolves in a heavy 
steel tripod structure, also made of &-in. channels, well 
braced and mounted on a substantial concrete base. 

The weight of the swinging boom and mast is carried 
on two jack ball bearings, one at the top support and the 
other at the bottom, thus assuring easy turning of the 
boom. In accordance with the usual practice the two 
outer manually operated hoists are used in raising and 
lowering truck side frames and the center air hoist sup- 
ports the bolster while the side frames, spring plank, 
brake beams, etc., are being adjusted to the proper posi- 
tion. The resultant saving in time and labor makes this 
device a valuable adjunct to the truck repair job. 

Possibly not quite as spectacular, but of almost equal 
importance with the swinging crane, from the point of 
view of labor saving, is the powerful pneumatic equip- 
ment supplied for jacking cars. This equipment consists 
of four 18-in. passenger-car brake cylinders, located for 
convenience, one pair on either side of the truck repair 
position, and arranged so that each pair is operated 
simultaneously by one air valve, placed conveniently on 
one of the vertical pipes connected to the 4-in. overhead 
air line. These air cylinders are permanently mounted 
on short channel sections which have 24 in. of guided 
cross travel on rails imbedded in concrete, a construction 
which permits easily sliding the cylinders out of the way 
so that they are entirely in the clear when moving a cut 
of cars over the track. When a car has been jacked up 
at one or both ends, substantial iron horses 44 in. high 
and 24 in. in diameter at the base are used to support 
the weight of the car body while repair work is pro- 
gressing on the trucks. These iron horses, constructed 
as shown in the illustrations and resting on concrete 
foundations, are designed to support heavily loaded cars 
with a substantial factor of safetv. 


Cross track along which wheels are moved from the storage tracks to 
the truck repair position 
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Lightweight pan which is easily portable and serves effectively to keep 
journal packing off the ground 
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Loadmaster and trailers used in handling wheels to and from the car wheel shop 


One of the illustrations shows the cross track and air- 
cylinder wheel-lifting and turning device used in handling 
car wheels. A wheel-storage area adjacent to the truck- 
repair position is equipped with four storage tracks hav- 
ing a capacity of 25 pairs of wheels per track. These 
tracks are all parallel to the main repair track and an 
8-in. air cylinder, set in the ground at each intersection, 
provides full flexibility in moving any desired pair of 
wheels from one of the storage tracks to the truck-repair 
position. A short 6-in. pipe section, with a half-cylin- 
drical recess across the top to keep the car axle from 
rolling off, is not permanently attached to the air-cylinder 
piston but may be easily removed when necessary so 
that the piston, in the lowered position, will be flush 
with the ground and offer no interference to movement of 
a truck equipped with brake beams and spring plank over 
the track. 

Worn car wheels, removed at the truck-repair position, 
are taken to the wheel shop for reconditioning by means 
of a Loadmaster and two trailers, each of which is 
equipped to carry three pairs of wheels if necessary. 
The trailers are of the conventional steel-frame type, with 
wood tops and positioning blocks to keep the car wheels 
in proper alinement. The Loadmaster is an efficient 
tool which serves not only as a tractor but is equipped 
with a boom for lifting various materials which must be 
handled to and from the repair track. In general, all 
truck materials such as wheels and axles, bolsters, side 
frames, spring planks, brake beams, journal boxes, 
springs, spring seats, etc., are located adjacent to the 
truck repair position where they can be secured without 
lost time or the expenditure of much physical effort on 
the part of the truck-repair men. 

Four men are used at the truck-repair position, two 
on each side, which experience has shown to be an ef- 
ficient arrangement. Two of the men work on brake 
beams, brake rigging, etc; the other two are responsible 
for journal bearings, wedges, springs, spring caps, etc. 

A lightweight and unusually satisfactory container or 
pan for use in repacking a journal box is shown in an- 
other of the illustrations. This pan is shallow and made 
from one end of a paint container which would other- 
wise be scrapped. A few holes are drilled near the top 
for insertion of a hook by which to pull the pan over 
the ground. The use of this device keeps the waste off 
the ground and hence avoids the possibility of contaminat- 
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ing it with dirt and cinders which increases the difficulty 
of reclaiming the packing. 


Progressive System Used at Other Light Repair 
Points 


The progressive system of working light-repair cars, 
described in this article, is also used on the Illinois 
Central at Centralia, Ill., East St. Louis, Ill., Paducah, 
Ky., Memphis, Tenn., and McComb, Miss., and at pres- 
ent the system is being installed at Louisville, Ky., Bir- 
mingham, Ala., and Council Bluffs, Iowa. 

The method at some of these points varies in certain 
details. For example, in some instances, there is a 
wheel-loading track alongside of the truck-repair posi- 
tion, which permits loading wheels without the use of a 
Loadmaster or tractor service, and this results in some 
saving of cost. 

At several of the points, from two to four tracks are 
used for truck repairs, the positions being parallel on all 
tracks. Some arrangement of this sort will also be in- 
stalled at Markham in the near future, owing to the fact 
that occasionally more cars are received requiring wheel 
changes than can readily be handled at one position. 


The rigidly constructed swinging crane and hoist equipment in use 
during the dismantling of a truck 
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Two Air Brake Devices 


Two relatively simple devices for expediting air-brake 
repair work at the Dupo, Ill., car shops of the Missouri 
Pacific are shown in the illustrations. The first view 
illustrates a device designed to hold the non-pressure 
head of a Type AB brake cylinder against spring pres- 
sure while the collar is being removed when necessary 
to remove the non-pressure head for any reason. The 
device consists simply of a circular steel base piece to 
which are welded three small angles made of Vj-in. by 
l-in. steel, with the upper ends forged to an eye-shape for 
connection to short pieces of fire-door chain. The upper 
link of each chain is opened to form a hook, as shown 
at the left. This bracket is placed on the ground and the 
piston set in the bracket in such a way that the non- 
pressure head can be pushed down about one inch and 
held in place against spring pressure by attachment of 


Triple-valve storage rack and a pneumatic device for cleaning triple- 
valve gasket faces 


the hooks, as illustrated at the right. The piston collar 
and the three bronze rings can then be readily removed 
in case they need replacement. If other work necessi- 
tates, the three chains can then be unhooked and the 
entire piston, push rod, spring and non-pressure head 
disconnected. 

A convenient triple-valve rack and a quick and sure 
method of cleaning triple-valve faces so that there is 
practically no chance of their leaking when reapplied 
with new gaskets is shown in the second illustration. 
This triple-valve facing device consists of a 6-in. square 
block of wood 114 in. thick which is bored and equipped 
with a 3-in. steel bushing to fit down over the triple- 
valve center boss. This block, equipped with two No. 
50 grit emery-cloth strips, 214 in. wide, on the lower sur- 
face, is supported and hinged in a steel bracket made of 
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3$-in. by 1%4-in. stock, braced with a small tie rod at the 
center and having a welded taper spindle at the top which 
engages the shank of a small air motor. A few turns 
of this motor under such small pressure as may be 
necessary, suffices to clean the face of the triple valve 
thoroughly of rust, dirt and any small pieces of gasket 


Angle bracket and chain arrangement used in removing the non- 
pressure head of a Type AB brake cylinder 


rubber which may adhere to it, thus assuring a tight job 
when the triple valve is reapplied with a new gasket. 

The triple-valve face could, of course, be cleaned by 
hand at the bench using an ordinary piece of emery 
cloth but this would take more time and, in fact, be a less 
satisfactory job than can be obtained with the simple 
device illustrated. 


Questions and Answers 
On the AB Brake 


Miscellaneous 


374—Q.—W hat is the weight of the complete AB 
equipment? A.—585 Ib. 
one M aud is the weight of the service portion? 

376—Q.—What is the weight of the emergency por- 
tion? A.—52V, lb. 

377—0.—W hat is the weight of the mounting 
bracket? A.—68 Ib. 

378—0.—W hat is the weight of the brake cylinder? 
A.—169 Ib. with lever bracket; 15714 Ib. with the plain 
pressure head. 

379—Q.—What is the weight of the combined auxil- 
iary and emergency reservoir? A.—255 1b. 

380—0.—W hat is the weight of the separate emer- 
gency reservoir? A.—Approximately 160 Ib. 

381—O.—What is the minimum brake-cylinder pres- 
sure obtainable with a brake application in a solid AB 
train? A.—10 Ib. 

382—0Q.—W hat is meant by the expression: “Trans- 
mission rate in feet per second?” A.—The length of the 
main brake pipe between the front and the rear cars is 
divided by the number of seconds between the outward 
movement of the brake-cylinder piston on the front and 
the rear car, the result being so many feet per second. 

—Q.—Does the transmission rate change in pro- 
portion to the length of the brake pipe? | A.—The emer- 
gency transmission rate is practically the same, but the 
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service transmission rate changes with the length of the 
train, the length of the brake pipe, etc., to some extent. 

384—O.—Based upon rack data, what is the service 
transmission rate? A.—Approximately 475 ft. per sec. 

385—Q.—How does this compare with the K equip- 
ment? A.—With the K equipment the rate is approxi- 
mately 90 ft. per sec. with brake-pipe leakage, and varies 
materially with the length of the train and the brake-pipe 
leakage. 

386—O.—What is the brake release time from 50 to 
5 lb.? A.—22 sec. : 

387—0Q.—H ow does this compare with the K equip- 
ment? A.—Normal release with the K equipment is 6 
sec., and retarded release is 22 sec. 

388—0.—W hat is the necessary range in differential 
to accomplish service release? A.—1 to 1.5 Ib. 

389—0.—H ow does this compare with the K equip- 
ment? A.—The range for the K equipment is 1 to 5 Ib. 

390—0Q.—W hat is the emergency transmission rate for 
a 150 car W.A.B. rack? A.—Approximately 950 ft. per 


sec. 
391—Q.—What is the rate for the K equipment? 
A.—Approximately 625 ft. per sec. 

392—0.—W hat brake-cylinder pressure is developed 
in emergency from a 70 lb. charge? A.—60 1b. 

393—0.—What brake-cylinder pressure is developed 
in emergency from a 70-lb charge with the K equipment? 
A.—55 to 56 Ib. 

394—0.—What is the limit of service reduction, fol- 
lowing which emergency action can be secured? A.—No 
limit with the AB brake. With K equipment it is ap- 
proximately 8 Ib. from 70 1b. 

395—0.—W hat is the brake-pipe pressure following 
an emergency? A.—Zero with the AB brake; with K 
equipment it is 42 lb. if the brake valve is lapped 
promptly. 

396—0.—W hat is the blow-down time of the quick- 
action chamber? | A.—70 sec. 

397—0Q.—To what pressure does the brake cylinder 
and the auxiliary reservoir fall during accelerated emer- 
gency release following an emergency application from 
a 70 lb. charge? A.—lIt averages about 48 Ib. 

398—0Q.— Does this always prevail? A.—No. This fig- 
ure will vary with different combinations of AB and K 
equipment. 

399—0.—Whhat pressure is required in the brake pipe 
before the accelerated release functions? A.—About 
23 Ib. 

400—O.—Why is this figure established? A—In cer- 
tain mixed combinations of AB and K equipment, the 
AB vent valves may not reduce the brake-pipe pressure 
throughout the train below 20 Ib. For this reason, and 
in order to prevent undesired partial release of the AB 
brakes, this value is used. 

401—0.—What is the comparative diameters of the 
service pistons? | A.—In the AB equipment it is 4 in., 
while in the K equipment it is 374 in. 

402—O.—What is the volume of the quick-service 
bulb? A.—30 cu. in. 

403—O.—What is the volume of the quick-action 
chamber? | A.—160 cu. in. 

404—0.—H ow do the feed grooves compare as to ca- 
pacity? A.— The orifice capacity is about the same for 
the AB and the K valves. 

405—0.—W hat is the charging time for a completely 
depleted equipment to 70 lb. when cutting single equip- 
ment into a charged train? A.— 7 min. with the AB 
equipment and 3 min. with the K equipment. 

406—0.—H ow does the recharge time compare? A.— 
Practically the same for both types of equipment. 

407—Q.—W hat is the comparative blow-down time of 


112 


the auxiliary reservoir? A.—Approximately 6 sec. with 
the AB equipment and approximately 3 sec. with the K 
equipment. 

408—O.—IWVhat units of the AB equipment are inter- 
changeable with the K equipment? | A.—For new equip- 
ment, the retaining valve and angle cock are interchange- 
able; and for conversion, the auxiliary reservoir, brake 
cylinder (modified) and combination dirt collector and 
cut-out cock are interchangeable. 

409—O.—Wiith a fully charged system of 150 cars 
each 50 ft. long, how many cut-out equipments will a 
solid train of AB valves jump in emergency? A —8 
near the center of the train and from 3 to 5 elsewhere. 


Copper Tubing for 
Air Brake Piping 


Among the recently introduced products of the Chase 
Brass & Copper Company, Waterbury, Conn., are seam- 
less copper tubing and accessory fittings for use as air- 
brake piping. This development is the result of several 
years of experimental work on hopper cars in the service 
of the Utah Copper Company. In addition to 300 cars 
of this company on which copper tubing is now in active 
service there is one gondola car on an eastern railroad 
on which copper tubing was installed in 1935. 

Among the advantages claimed for the use of copper 
tubing in air-brake service are: (1) Freedom from rust 
and scale; (2) decreased friction loss; (3) freedom 
from leakage at soldered joints; (4) saving in weight 
and (5) practically equal cost of copper tubing and fit- 
tings in comparison with iron pipe and fittings. 

The copper tubing is made of 99.9 per cent pure cop- 
per in seamless form and is supplied in 20-ft. straight 
lengths, half-hard temper. The accompanying table shows. 
the bursting pressure and breaking load of four sizes of 
half-hard-temper tubing. 


1 A Wall Braking load (based 
Outside diameter, thickness, Bursting pressure, on 45,000 Ib. tensile 
n. in. lb. per sq. in. strength) 
0.500 035 6,000 2,250 
0.875 045 4,500 5,300 
1.125 050 3,800 7,550 
1.407 065 4,400 12,250 


A complete line of wrought copper fittings is available 
and also a full line of cast bronze fittings consisting of 
85 per cent copper, 5 per cent tin, 5 per cent lead and: 
5 per cent zinc and certain special wrought fittings are 
made from commercial bronze rod. 

The joints between fittings and tubing are soldered 


(Left) Two views of a flanged fitting and (right) a cross section of a 
threaded fitting soldered to copper tubing 


Railway Mechanical Engineer 
MARCH, 1939 


ists a spécial solder composed of 95 per cent tin and 
5 per cent antimony which has a melting point of 465 
deg. F. The process of soldering the joint is quite sim- 
ple. After tubing and fitting have been thoroughly 
cleaned and soldering flux applied, the joint is heated 
evenly by means of a torch. When the proper tempera- 
ture has been reached the flame is removed and the 
solder fed into the joint. The surplus solder is brushed 
off and the joint is finished. Five years of tests have 
indicated that this tvpe of joint is adequately strong 
and is resistant to vibration and to creep. It has been 
used on practically all Diesel-powered streamline trains. 
The quantities and sizes of the tubing and fittings used 
on one of the Utah Copper Company's ore cars, pre- 
viously mentioned, appear in an accompanying table. 


Tubing and Fittings Used on U. C. C. Ore Cars 


Location No. ft. used O.D.,in. Wall thickness, in. 
Main brake pipe ............ 33 1.407 .065 
Branch) pipe caasas denin 2 1.125 .050 
Emergency and auxiliary reser- 

voir and brake cylinder ... 15 0.875 .045 
Retainer pipe misstar ke 20 0.500 .035 


4—1.250-in. SPS* extra heavy nipples, threaded one end with other end 
bored to fit 1.407-in. tubing 
2—1.250-in. standard threaded reinforced-flange fittings 
4—1.407-in. sweat flange fittings 
2—1.125-in. sweat flange fittings 
5-in. sweat flange fittings 
in. sweat flange fittings 
1—1.407-in. copper-to-copper coupling 
1—0.500-in. copper-to-copper coupling 
1—0.500-in. copper-to-copper elbow 
1—0.500-in. SPS-to-copper adapter 


* SPS—standard pipe size. 
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Hopper car air brake piping in which copper tubing and fittings have 
been used : 


The weight of the copper tubing used on the Utah 
Copper Company ore cars is 45 lb. The equivalent quan- 
tity of extra-heavy iron or steel pipe would be approxi- 
mately 136 1b. 

'The manufacturer of the tubing and fittings has de- 
veloped the line of fittings in accordance with the recom- 
mendations of the air-brake manufacturers so that the 
fittings are interchangeable in the event of a break- 
down. Repairs to the pipe lines of cars equipped with 
the copper tube and fittings can thereby be made at any 
car shop by merely substituting iron or steel pipe and 
the standard reinforced flanged fitting for the copper 
tube or the sweat flanged fitting. 
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The New York Air Brake Company's test rack of 
electro-pneumatic high-speed brake equipment—In 
the foreground are the M-38, LW-5 and U-1 brake 
valves with each of which the operation of the rack 
can be separately controlled—Safety-control dia- 
phragm foot valves are shown on the platform— 
The Decelakron is shown in the middle just above 
the brake valves 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


One of the J. & L. turret lathes working on boiler studs 


Lehigh Valley Modernizes 
Turret Lathe Department 


Prior to the installation of the present group of modern 
machines in the turret lathe department at the system 
shop of the Lehigh Valley at Sayre, Pa., the entire out- 
put of such parts as are ordinarily made on this type of 
machine was produced on a group of 11 turret lathes 
having an average age of 30 years and varying in age 
from a minimum of 17 to a maximum of 39 years; 8 of 
these 11 machines were belt driven, the remaining 3 hav- 
ing direct and independent motor drives. 

During 1936 it became evident to the shop manage- 


ment that these older machines were not capable of 
maintaining the desired output at a satisfactory cost. A 
complete study was made of all of the operations in- 
volved in the turret lathe group and, as a result, the 11 
old machines were retired and replaced with five new 
Jones & Lamson turret lathes, the last of which was 
installed in November, 1937. In spite of the fact that 
these shops have not been operated at maximum capacity 
at any time since these new machines were installed, the 
savings which have been made are such as to justify the 
cost of installation. The performance of this group of 
machines so far on quantities of work limited by cur- 
tailed production have indicated production increases av- 
eraging 150 per cent for the entire group as compared 


Table I — New Turret Lathes Installed and Machines Replaced in Sayre Shop 


New Machines 


Machines replaced 
E Sa 


> 


A AEE Va AAE = DNE -— =. % 
b f , Date Work Shop Date Age, Type of s 
Shop No. Type of Machine installed group 0. Type of machine installed yrs. Drive Type of work 
1454 4-in. Jones & Lamson cross-sliding 8-12-37 A 238 5.in. Gisholt 1903 34 Belt Pins and bushings 
head flat turret lathe 227 414-in. Gisholt 1901 36 Belt Bushings 
237 7-in. Gisholt 1910 27 Motor Pins and bushings, oversize 
228 6-in, Steinle 1911 26 Motor Large pins and bushings 
1455 1Y%-in. x 10-in. Jones & Lamson 8-12-37 B 226 No. 4 Warner & Swasey 1898 39 Belt Boiler studs 
plain ram-type turret lathe. Spin- 235 No. 6 Warner & Swasey 1898 39 Belt Studs 
dle speeds, 30 to 1,500 r.p.m. 
1456 No. 8D, 3-in. x 36-in. Jones & Lam- 10-4-37 C 231 3-in. x 36-in Jones & 1911 26 Belt Brake and spring equalizer 
son universal saddle-type fixed-head Lamson pins 
turret lathe. Spindle speeds, 20 to 234 3-in. x 36-in. Warner & 1905 32 Belt 3rake and spring equalizer 
1,000 r.p.m. á Swasey pins 
1457 No. 3, 1%-in. x 10-in. Jones & 10-18-37 D 233 No. 4 Warner & Swasey 1920 17 Belt Small valves and pins and 
Lamson universal ram-type turret small brass work 
lathe. Spindle speeds 30 to 1,500 
r.p.m. 
1464 No. 8A, Jones & Lamson universal — 11-30-37 E 232 No. 2A Warner & Swasey 1914 23 Motor Pins and bushings 
turret lathe with bar outfit includ- 236 2%-in. x 24-in. Jones & 1905 32 Belt Pins, general use 
ing thread chasing and taper at- Lamson 
tachments 
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Upper left—the first step in the manufacture of a brass driving box lubricator 
connection is to bring the stock to length against the stop; center left—here 
the end of the stock has been countersunk and is now being drilled 755-in. diameter 
through the piece; lower left—the outside of the large end has been turned 
with a roller tool; upper right—this is operation No. 6 which consists of tapping 
the end with V$-in. pipe tap; center right—Operation No. 7 is the cutting of the 
Y2-in. pipe thread on the outside of the large end of the fitting; lower right—the 
end of the first chucking—the semi-finished piece has been cut off from the bar 
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Operation No. 3—Turning the small end 


Table II—Work Group A—Machine No. 1454 


Bushings made from tubing or round bar: 


Diameter, in. Length, in. 
epee . 

utside Inside Minimum Maximum 
1 76 1% 2M 
1; 1 % 3 
1% 1 1 3 
1% 1% 1 3% 
1% 1% 1 4 
1% 1% Xx 3% 
13 1% 35 
- MEME 
1 1% 
1% 1% Xx 2 
2 15 1 4% 
2 1% 1 ^ 
2% 1 
2% 1% 156 3 
2% 1°/16 2 4% 
2% 1% 1 4% 
2% 1% 1 4 
2% 1°/16 1M 4 
2% 1/16 1% 4% 
244 14 1% 35 
2% 1% 1% 4% 
2% 2 15 4W 
2% 2 1% 45 
2% 2% 2 314 
2% 2% 1 4 
2V 2 1% 4 
2% 2% 2 4 
2X4 2 1% 3 
2% 2u 1% 4% 
2% 2 1% 3% 
3 2% 1% 46 
3/1 2/15 18/6 3% 
3% 243 1% 4% 
3% 24 1% 4 
3 2i 134 4 
3 2% 1M 4% 
3% 3 2 4 
3% 314 176 4% 
3M 3 3 5 
33 3% 3 5 
3% 3% 3 44 
4 3% 2 4 
4 334 2 4% 
4% 3M 3 7 
4 314 2 4% 
4 3% 3 5 


Note: Special sizes are turned on shop order. Approximately 130 of 
the abere sizes may be machined per day from tubing and 40 from round 
r stock. 


Table III—Work Group B—Machine No. 1455 


The following sizes of boiler studs are machined: 


Diameter, in. Length, in. 
eaa eea Se IOTA, 
oiler end Standard en Minimum Maximum, average 

54 56 2 10 
31/0 [74 2 10 
11/16 $54 2 10 
27y % 2 10 
Xx 34 2 12 
13/16 34 2 12 
28/59 5 2 12 
2T / ga E 2 12 
7á 2% 12 
/ 29 78 2y; 12 
15/16 7$ 2v 12 
31/32 % 2% 12 
1 3 12 
11/32 1 3 12 
11/16 1 3 12 
AT 1 3 12 
13 1% 3 12 
15/39 1% 3 12 
13/16 1% 3% 12 
17/39 1% 35 12 
1% 1% 3% 12 
An average of 350 of any of the above size studs can be machined daily. 


with the 11 machines which were replaced. Actual sav- 
ings have run as high as $700 a month, a decidedly satis- 
factory return on a total investment in machines, tooling 
equipment and installation costs totaling somewhat less 
than $25,000. 

With the exception of certain small parts manufac- 
tured on two automatic screw machines and a small 
group of portable lathes located in the erecting shop which 
specialize on tapered bolts, these five machines take care 
of all the major requirements of such parts as are indi- 
cated for the entire Lehigh Valley system. Table I shows 
the general specifications and date of installation of the 
five new machines. Opposite each of the new machines 
shown in the table are the data relating to the older 
machines which were replaced by that machine. The 
general type of work performed on each new machine 
is also shown in this table and the details of parts and 
sizes are shown in Tables II to VI, inclusive. 
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Typical Parts Operations 


The illustrations show two typical sets of operations 
on these new machines. One group of pictures shows 


Table IV—Work Group C—Machine No. 1456 


Pins made from bar iron and steel. 


Diameter, in. Length, in 


Stock Body Minimum Minimum 
1% 1 3 5% 
1% 13/32 4 6% 
2 1% 3% 

2 1*/39 3% 5% 
2 5 4 7% 
2 19/39 4 6 
2 1" /39 4 6% 
2 31/99 314 7 
2 1/16 3% 6% 
2 1% 4 9 
2% 1M 4 10 
2% 1% 4% 10% 
2% 15/8 4 7 
214 1/32 3% 74 
2% 137/32 7% 913/16 
2, 2 4 10% 
24 173/39 4% 10 
244 174 4% 7 
E EE NE. 
24 4 
2% 2% 4% 11% 
2% 2% 6 9 
234 2% 514 9 
2M 2 5 9 
2X 23$ 5 8% 
2% 13/3, 4% 6% 
2 6 1014 
3 2% 4 7 
3 2% 4% 9 
3 2% 5% 10% 
3 25/16 5 9 


ad 2 E 8% 
Other special size pins and bushings are turned on this machine. 
Approximately 45 of any of the above sizes may be machined per day. 


the several steps in the finishing of a driving-box force- 
feed lubricator connection. These brass connections are 
made in two chuckings, as follows: 


First CHUCKING 


Operation No. 1—Bring stock to stop for length; face and 
chamfer the end 

Operation No. 2—Countersink the end 

Operation No. 3—Drill %o-in. hole through entire length and 
turn the back end of the piece while the drilling is being done 

Operation No. 4—Turn the front end to size for cutting threads 

Cepeations No. 5—Drill front end to required depth with 1349-in. 
TL 

Operation No. 6—Tap front end with %-in. pipe tap 

Operation No. 7—Thread outside diameter of front end with 
¥y-in. pipe thread 

Operation No. 8—Cut off semi-finished piece from bar stock 


SECOND CHUCKING 


Operation No. 1—Drill the rear end—1345-in. drill, $$ in. deep 

Operation No. 2— Thread the rear end 34 in. 13 threads 

Operation No. 3—Countersink the rear end for valve seat with 
1Me-in. drill 


Table V—Work Group D—Machine No. 1457 


Small pins and bolts from % in. to 1% in., not over 9 in. long 
Studs of all sizes up to 1% in., not over 9 in. long 

Set bolts all sizes up to 174 in., not over 9 in. long 

Set screws all sizes up to 1% in., not over 9 in. long 

Hose nipples, % in. x 3 in. 

Lubricator work— pins and bolts, 7$ in. x 4 in. 

Lubricator work taper pins, % in., $4 in. and X in. x 214 in. 
Brass driving box connection, 34 in. x 2 in. 

Brass guide fittings, 34 in. x 2% in. 

Brass nipples not to exceed 174 in. 

Copper collars—button-head up to 174 in. diameter 

Any other copper work up to 1% in. diameter 

Approximately 70 of any of the above sizes may be machined per day. 


I mU o ee is 


The operation time for the first chucking is 65 sec- 
onds and for the second chucking 18 seconds, making a 
total time for each piece of 1 min. 23 seconds. 

The other group of illustrations shows the several 
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steps in the machining of a guide brace bolt which is 
made from open-hearth bar stock 13% in. in diameter. 
The details of the operations and the time follow: 


Operation No. 1—Bring stock to length, face end and chamfer. 
Speed, 340 r.p.m., time, 25 sec. 

Operation No. 2—Turn the body of the bolt. Speed, 243 r.p.m., 
time, 80 sec. 

Operation No. 3— Turn the small end of the bolt. Speed, 243 
r.p.m., time, 20 sec. 

Operation No. 4—Cut the threads on the bolt. 
time, 32 sec. 


Operation No. 5—Cut off. Speed, 340 r.p.m., time, 50 sec. 
Total time—3 min. 27 sec. 


Speed, 42 r.p.m., 


Table VI—Work Group E—Machine No. 1464 


Stay-plate bolts, 136 in. x 5% in. from 134 in. hex steel 
Spring-rigging bolts, 134 in. x 7 in. x 9 in.—10 in. from 274 in. rolled steel 
Brake-rigging bolts, 1% in. up to 134 in. from 4 in. to 10 in. long 
Tapered plugs for driving boxes, 7$ in. x 2 in., 1 in. x 2 in. 
Patch bolts, from 1/16 in. to 1'5/,4 in. x 3 in. long 

Boiler plugs, 1 in. to 2 in. x 1/4 in. long 

Grease plugs for driving rods, 176 in. x 3 in. long 

Grease plugs for driving rods, 2% in. x 3 in. long 

Motion-work pins, 2 in. x 6 in. 

Bolts for electrical department, 2 in. x 16 in. 

Pins and nipples, etc., up to 3 in. diameter 


Approximately 40 of any of the above sizes may be machined per day. 


Guide brace bolt, Operation No. 4—the threads have been cut on the 
body of the bolt 


EEG. C 
Operation No. 5—Ready to cut off from the bar 
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Locomotive Driving Journals 
Are Oil Lubricated 


Designed to minimize locomotive failures due to hot 
driving boxes, a system of oil lubrication for driving 
journals and hubs has been developed by the motive 
power department of the Southern Pacific and installed 
on two 4-8-2 type locomotives, one of which, No. 4340, 
is shown in the illustration. Two other locomotives are 
now being equipped. 

The new system substitutes oil for the conventional 
grease in driving boxes, eliminates hand lubrication of 
driving wheel hubs and minimizes the scoring of journals. 
Journal temperatures under operating conditions are re- 
duced by more than 100 degrees. 

The system, in part, comprises the use of spring-sup- 
ported lubricating pads, heretofore used only in modern 
passenger car, engine and trailer trucks. The use of 
these spring lubricator pads on driving boxes entails only 
a minor change in the conventional grease cellars to pro- 
vide for a cellar from which oil is drawn up by wicking 
into a pad in constant wiping contact with the journal. 

Supplementing the spring pads in the new driving box 
lubricating system, as a further guarantee against lubri- 
cation failure, oil from the locomotive’s mechanical lubri- 
cator is constantly fed through tubes into the crown 
bearings. 

To improve the lubrication and wearing properties of 
the brass crown bearings, a serrated recess in each brass 
is filled with white metal as a bearing surface. This 
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Driving box spring pad lubricator—The wicking draws up oil from the 
cellar to saturate the pad, which is held by spring tension in constant 
contact with the journal 


white metal has the characteristic of maintaining an even 
distribution of oil over its surface, and it is soft enough 
so that the scoring of journals is substantially minimized 
should the bearings become overheated for any reason. 

Tests of locomotives equipped with the improved oil- 
lubricating system are said to show remarkably low 
journal temperatures under all operating conditions. 
Pyrocon readings on the surface of the journals have 
indicated temperatures, as low as 70 deg. F. and only 
as high as 130 deg. F. Under the same conditions con- 


ventional brass crown bearings, grease lubricated, are 
said to average between 200 and 350 deg. F. 
The system also provides positive automatic lubrica- 


(Continued on next left-hand page) 


Felt pads on the oil cellar lubricate the hub—Coil spring mountings 
on the latches permit free lateral motion on driving-box spacers when 
the wheel hubs come in contact with the pads 


Locomotive 4340, one of two Southern Pacific locomotives now equipped with oil lubrication 
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A Product of Cooperative Research 


‘SIGNS 


These new wheel designs now available from 
our members, provide@ Increased Rim and 
Flange Support, and € More Uniform Chill. 


Ask your manufacturer for full details 


TION OF MANUFACTURERS OF CHILLED CAR WHEELS 


«ist AVENUE: ORGANIZED TO ACHIEVE: 
e .— NEW YORK, N.Y. Uniform Specifications 
— 448 N. SACRAMENTO BLVD., Uniform Inspection 
CHICAGO, ILL. A 
Uniform Product 


Driving box oil-cellar assembly with water guard in place 


tion of driver hubs by means of two hard felt pads in- 
serted in slots at the rear of the oil cellar. These pads 
project % in. beyond the babbitted face of the box and at 
the inner ends are fed from the cellar through small holes. 

Cellars are held in place by latches fitted with coil 
springs to permit free endwise movement of the cellars 
when the wheel hubs come in contact with the felt pads 
due to lateral motion. The cellars are easily withdrawn 
without removing cellar bolts as was formerly necessary. 

Heretofore it required one man about 80 minutes to 
repack the conventional grease cellars in eight driving 
boxes of a mountain-type locomotive, whereas filling the 
eight oil cellars may be accomplished in ten minutes with 
consequent reduction in the cost of lubrication, both labor 
and material. A glass bull’s eye sight on the cellar 
shows the exact oil level. 

The two Southern Pacific locomotives on which the 
new system has been installed are now 100 per cent oil 
lubricated. Trailer- and tender-truck journals are lubri- 
cated by spring pad lubricators, and driving boxes and 
engine journals are lubricated by spring pad lubricators 
and the mechanical lubricator. The mechanical lubri- 
cator also provides lubrication for shoes and wedges. 

The cost of lubricant for all journals, hubs, shoes and 
wedges on each of these locomotives is said to be only 
about $1.75 per 1,000 locomotive miles. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer, Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission ts 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Efficiency of Patches at 
Boiler-Check Holes 


Q.—In applying a reinforcement patch at the boiler check, 
should the patch applied be the same thickness as the shell 
course or may thinner material be used?—C. S. B. 
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A.—The efficiency of any boiler patch applied to the 
shell of a boiler should be at least equal to the efficiency 
of the longitudinal seam of the boiler shell course to 
which it is applied. 

It is not necessary that the thickness of the patch be 
the same as the thickness of the boiler shell course to 
which it is applied, provided the efficiency of the patch 
is at least equal to the efficiency of the longitudinal seam. 
However, it is good practice to make the patch the same 
thickness as the shell course, because the efficiency of a 
well-designed diamond-shaped patch is usually obtained 
along the outside diagonal row of rivets. This efficiency 
would also be the efficiency of the shell course along this 
row of rivets, and for this reason the allowable working 
pressure on the patch, based on the efficiency along the 
diagonal row of rivets, would also apply to the shell 
course provided the thickness of the patch and the shell 
course were the same. 


Where is the Breaking 
Zone of a Firebox? 


Q.—Where is the breaking zone of a firebox, or where would 
you consider the bolts most likely to break?—S. A. W. 


A.—The staybolt breaking zone in a firebox is gener- 
ally accepted as being as follows: (1) In the throat at 
the two outermost rows on the sides, although some road 
include all the throat stays. (2) In the back head at 
the two outermost rows on the sides and around the top 
of the door sheet. (3) In the side sheets at (a) the 
two front vertical rows up to the expansion stays, (b) 
the two back vertical rows up to the radial staybolts, 
(c) the two top longitudinal rows of water-space stay- 
bolts, and (d) the staybolts in the upper front and rear 
inner corners formed by the staybolts covered in items 
a, b, and c. 


Increases in Boiler Capacity 
Effected by Feedwater Heater 


Q.—How is the increase in boiler capacity due to the use of 
a feedwater heater determined?—R. J. F. 

A.—The boiler capacity is increased by the use of a 
feedwater heater due to the increase in the temperature 
of the water being delivered into the boiler, thus requir- 
ing less heat to change the water to steam. 

The following calculations show the increase in evap- 
oration due to the use of a feedwater heater and are based 
on test data obtained during maximum operation of the 
boiler. Given: boiler pressure — 200 lb. per sq. in.; 
temperature of feedwater — 60 deg. F.; temperature of 
feedwater delivered by feedwater heater = 230 deg. F.; 
evaporation of boiler without feedwater heater — 39,600 
Ib. per hr. 

Referring to standard steam tables we find that the 
heat in one pound of steam at 200 Ib. per sq. in. gage — 
1,199 B. t. u., and the heat in one pound of feedwater 
at 60 deg. F. — 28 B. t. u.; therefore, the heat required 
to raise one pound of water at 60 deg. F. to one pound 
of steam at 200 Ib. per sq. in. gage — 1,199 — 28 — 
1,171 B. t. u. The heat in one pound of feedwater at 
230 deg. F. — 198 B. t. u.; therefore, the heat required 
to raise one pound of water at 230 deg. F. to one pound 
of steam at 200 Ib. per sq. in. gage — 1,199 — 198 — 
1,001 B. t. u. 

The heat required to evaporate 39,600 Ib. of water 
per hr. from 60 deg. F. to steam at 200 Ib. per sq. in. 
gage — 39,600 x 1,171 — 46,371,600 B. t. u. The 
water that could be evaporated to steam at 200 1b. per 
sq. in. gage by this amount of heat, if the feedwater was 

(Continued on next left-hand page) 
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Crank Pins Get a Mirror Finish 


In a modern quartering machine the crank 
pins at Lima are given a final mirror finish 
by a rolling operation » » » The surface of 
the pin is accurately prepared for the rod 
and this extra care contributes its part in the 
reputation Lima has earned for building 
sound, low-maintenance power. 
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at 230 deg. F., would be 46,371,600 / 1,001 = 46,325 Ib. 

Assuming that the feedwater pump requires two per 
cent of the steam consumption we have 46,325 0.02 = 
926 lb. of steam per hr. to operate the pump. Thus, 
46,325 — 926 — 45,400 Ib. of steam per hr. net evap- 
oration with the feedwater heater, or 45,400 — 39,600 — 
5,800 Ib. per hr. additional evaporation due to use of the 
feedwater heater. 


Why Welded Plates Buckle 

Q.—In butt welding 146-in. to ?;s-in. plates in tank and cab 
work, considerable difficulty has been experienced with plates 
buckling. What causes this condition and how can this condi- 
tion be overcome?—F. L. M. 


A.—The buckling or warping is due largely to the fact 
that steel expands when heated and contracts when 
cooled. The amount of contraction or expansion depends 
upon the temperature change and the areas involved. 

When butt welding, certain physical changes take 
place. As the molten metal from the welding wire is 
deposited at the seam, the plate adjacent is heated and 
tries to expand but is more or less restrained by the 
colder metal farther away from the seam. The plate 
near the weld will be heated sufficiently so that it will 
be forced to undergo plastic deformation, and upon 
cooling will attempt to assume a shape different than 
before welding. 

The plate adjacent to the weld first expands and then 
contracts. Therefore, it can be said that as the welding 
proceeds there is a zone around the arc in which the 
metal is in the process of cooling and contracting. The 
weld metal is a part of this latter contracting zone. The 
net result is that the plates are stressed to a certain de- 
gree causing buckling or warping. 

To overcome this difficulty the welding procedure 
must be such that there are no excessive localized stresses 
during the welding; this is generally accomplished by 
using what is termed “Skip welding." This method con- 
sists in keeping the expanding zones sufficiently narrow 
and sufficiently close to the contracting zones so that 
they tend to stress relieve or neutralize each other. This 
can be accomplished by making a short weld, then skip- 
ping some distance ahead, making another short weld, 
etc., and then returning to the first weld and making 
another weld adjacent to it, etc. Sufficient time should 


elapse between making adjacent welds so that the first. 


weld is sufficiently cool and is completely contracted. 

Clamping the work is another simple method of re- 
ducing warping. This is more effective when the welded 
members are allowed to cool in the clamps. 


Welded Front 
Tube Sheets 


Q.—Would it be permissible to weld the front tube sheet to 
the shell of a locomotive boiler?—J. S. 

A.—The question does not state the type of construc- 
tion used. If it were the intent to take a typical flanged- 
type front tube sheet and weld it to the shell around the 
edges omitting the rivets, it would not be permissible as 
the strength of the structure would be dependent upon 
the strength of the weld. 

Front tube sheets are being welded on some roads in 
the following manner: A ring-shaped band is riveted to 
the inside of the shell and a flat tube sheet is set in be- 
hind it; the tube sheet is then welded to the band on the 
smokebox side, thus eliminating any welding to the shell 
itself. The weld does not have to hold the pressure, the 
band taking the load, but simply serves as a seal; thus, 
the strength of the structure is not dependent on the 
strength of the weld. 
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At least one all-welded boiler has been constructed. 
In this boiler the front tube sheets were held by welded 
construction. The boiler, however, was constructed as 
an experiment and special permission was obtained from 
the Bureau of Locomotive Inspection for its construction. 


Tool for 
Beveling Pipe 


The Landis Machine Company, Waynesboro, Pa., re- 
cently modified the construction of its line of pipe- 
threading and cutting-off machines by including a bevel- 
ing unit on the carriage immediately in front of the 
threading head. This change was made in order to 
insure a more accurately formed beveled surface suitable 
for high-pressure pipe installations using flange joints 
having gaskets which seat against the beveled ends of 
the pipe. Although used on all new machines, this bevel- 
ing tool can be applied to the older models of Landis 
pipe threading and cutting machines. 

In prior constructions the beveling unit was placed 
back of the threading head, and the pipe overhung a con- 
siderable distance beyond the chuck jaws while the bevel- 
ing operation was being performed. This overhang can 


Landis pipe-threading and cutting-off machine equipped with a 
beveling unit 


be materially reduced by the use of a pipe support; 
however, since the pipe may be somewhat out-of-round, 
the finished bevel is otten unsuitable for application when 
it is utilized as a sealing surface. With the present ar- 
rangement, the pipe end overhangs the chuck jaws a 
relatively short distance, and its rigidity makes it pos- 
sible to produce a smoothly finished bevel; where a 
thread is used in connection with the beveled surface, 
the bevel is formed absolutely concentric with the thread. 

The beveling assembly is pivoted on a base which has 
been cast integral with the forward projection of the 
die-head carriage. This base has a graduated scale to 
show the inclination of the tool assembly with respect 
to the center line of the pipe. The tool-holder slide has 
a dove-tailed slot to engage the corresponding dovetail 
of the base member. A gib is provided so that the clear- 
ance between the dovetail and its slot can always be 
maintained at any desired value.  Thrust collars are 
used on the feed-screw shaft to minimize wear between 
the shaft and the tool-holder slide. 

(Turn to next left-hand page) 


Railway Mechanical Engineer 
A MARCH, 1999 


Marcu, 1939 RAILWAY MECHANICAL ENGINEER 37 


WHEEL LOAD LIMITS 
need not cramp your operations 


Limited axle loads can still produce an efficient modern 
locomotive if idle trailing wheels are put to work for 
starting and acceleration. » » » Incorporate The Locomo- 
tive Booster* in the fundamental design and thereby 
raise the starting power and improve acceleration with- 


out impairing the factor of safety on existing tracks. 


High Spots in 


Railway Affairs... 


Lea on the Job 
In the House 


If Chairman Lea of the House Committee 
on Interstate and Foreign Commerce has 
his way, something will surely be done 
by the present Congress to help the rail- 
roads out of their difficulties. Hearings 
continue to be held on the so-called Lea 
omnibus transportation bill. Many inter- 
ests are anxious to present their points of 
view on various phases of the problem, 
but the chairman on February 16 asked 
witnesses to make their statements more 
brief, else it will not be possible to enact 
legislation at the present session. Con- 
gress is apparently looking forward to 
earlier adjournment than usual For- 
tunately the railroad problem appears to be 
slated as one of the few "must" items at 
this session of Congress, the Administra- 
tion recognizing the importance of railroad 
prosperity as a vital factor in national re- 
covery. Under these circumstances we 
may really get somewhere. 


Amlie’s Nomination 
May Be Withdrawn 


One news commentator—we don’t recall 
his name—suggested that the President 
was not overfond of the Interstate Com- 
merce Commission and so took occasion, 
when new appointments were to be made, 
to select men whose presence on the Com- 
mission might prove embarrassing to the 
other members. If that is true, then the 
President surely made a good guess in 
nominating Thomas R. Amlie to succeed 
Balthasar H. Meyer. It is doubtful if any 
nominee for appointment to the Commis- 
sion has ever been so widely and scathingly 
discussed in the press. A subcommittee of 
the Senate Committee on Interstate Com- 
merce has held hearings on Amlie's nomi- 
nation, and there is a rumor as this is 
written that an effort will be made to in- 
duce the President to withdraw the nomi- 
nation. In any event, it is extremely 
doubtful if the Senate will confirm the 
nomination of a man who has been subject 
to such general and harsh criticism. Mr. 
Amlie, a former congressman, was de- 
feated last year for senatorial nomination 
on the Progressive Party ticket of Wis- 
consin. In a hearing he denied being a 
Communist and said he held the same views 
on government ownership of railways as 
does Commissioner Eastman. 


Wheeler Fiddles On 


Congress and the Administration are faced 
with a grave responsibility to the public 
for the successful operation of the rail- 
roads which form the backbone of the 
American transportation system. Efficient 
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and low-cost transportation is fundamental 
to the development and prosperity of the 
nation. Real statesmanship is required and 
prompt action is necessary—indeed, the 
task should have been squarely faced up 
to and completed years ago. Undoubtedly 
there have been, and quite probably still 
are, some shortcomings and abuses in the 
financial operation of the railways. That, 
however, is true to a like extent in other 
industries and businesses and in the gov- 
ernment itself. Go ahead, Senator, and 
continue to study and correct these abuses 
wherever possible, but there will not be 
much left to deal with, unless constructive 
and positive action is quickly taken to free 
the railroads from some oí the uníair 
hardships under which they are now forced 
to operate. It is high time that the Senate 
Interstate Commerce Committee did some- 
thing besides grind out a series of reports 
of one of its subcommittees, which has 
been making a study of railroad holding 
companies, and yet that is about all that 
it did in the second month of the present 
Congress, except for the bill introduced by 
Senator Wheeler to amend the Interstate 
Commerce Act, by giving the Commission 
broad powers to regulate the spending of 
railroad funds for the purchase of other 
railroad companies. 


Commissioner McManamy 


May Be Replaced 


Much to the surprise of railroaders, the 
President finally decided not to let Com- 
missioner Frank McManamy carry on as a 
member of the Interstate Commerce Com- 
mission until his seventieth birthday, Sep- 
tember 3, 1940, and so sent to the Senate 
the nomination of J. Haden Alldredge to 
succeed him. Apparently railroad labor 
leaders were led to believe that Commis- 
sioner McManamy would not be disturbed 
until he reached the age of seventy and 
also that they would be consulted as to his 
successor. Mr. McManamy is said to have 
commented thus: “If we are going to en- 
courage career men, why throw them out 
when they approach the retirement age? 
If we are going to have promotions 
through the civil service, why throw peo- 
ple out when they reach the top?" Mr. 
Alldredge, a commerce attorney and trans- 
portation specialist, is an Alabamian. He 
has had service in industrial traffic work; 
was secretary and traffic manager of the 
Chamber of Commerce, Dothan, Ala.; was 
admitted to the bar and has practiced be- 
fore the Interstate Commerce Commis- 
sion; was chief of the Transportation Bu- 
reau of the Alabama Public Service Com- 
mission, and more recently was a director 
of T. V. A's commerce department. This 
department, as characterized by a T. V. A. 
press release, is "one of the departments 
created during the recent reorganization of 


the Authority—another step in the devel- 
opment of a navigation channel in the Ten- 
nessee river for commercial use."  Rail- 
road labor does not take kindly to Com- 
missioner McManamy's removal and it may 
be difficult to secure Senate confirmation 
of Mr. Alldredge's nomination. 


Juniors Raise a Howl 


Junior, or furloughed train and engine 
service employees to the number of eigh- 
teen, appeared at a hearing held by the 
House Committee on Interstate and For- 
eign Commerce on February 16. Their 
spokesman was Ernest A. Ledwith of Em- 
poria, Kan, a Santa Fe engineer and a 
member of the Brotherhood of Locomotive 
Firemen and Enginemen. He pointed out 
that the federal wages and hours law calls 
for a maximum week of 44 hours. Many 
of the "old heads" in train and engine 
service, however, work from “38 to 60 
days per month.” If a 26-day maximum 
month was made effective in railroad serv- 
ice it would put back to work one third of 
the employees who are now furloughed, 
said Mr. Ledwith. “Transportation em- 
ployees of the United States have been 
graciously and liberally rewarded by dear 
old Uncle Sam,” he said, “and yet their 
gratitude is shown by the most selfish and 
hard-hearted methods, the exercise of un- 
bridled seniority. Their attitude is very 
blunt—they decree the junior man has no 
right to honest labor until their gluttonous 
desires, that have taken on the form of 
insanity, are appeased.” 


Railway Express 
Agency Observes Centenary 


Early in 1839 William F. Harnden, a ticket 
agent and conductor of the Boston & Wor- 
cester, devised a plan for carrying small 
parcels, money and valuable papers from 
place to place on a for-hire basis. It is a 
far jump from one man with a carpetbag 
suitcase in 1839 to the Railway Express 
Agency of today, with its 70,000 em- 
ployees, doing a business throughout our 
own country and in many foreign lands. 
On March 1, 1929, the Railway Express 
Agency became the property of the rail- 
ways. Its capital stock is owned by 70 
roads, over the lines of which more than 98 
per cent of the express business is handled. 
In 1937 it carried 140,000,000 revenue ship- 
ments, many of which consisted of two or 
more pieces. This required the mainte- 
nance of 23,000 offices. More than 11,000 
motor vehicles are required for local pick- 
up and delivery, inter-city transfer between 
railway stations and over-the-road hauls of 
shipments in certain cases. 
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ANYTHING 


less than a complete arch 
IS FALSE ECONOMY 


To let the desire for reduced inventory result in a locomotive leaving any round- 


house without a full set of Arch Brick is poor economy. » » » Even a single missing 


Arch Brick will soon waste many times its cost in fuel and in locomotive efficiency. 


» » » To spend the fuel dollar efficiently, every locomotive Arch must be main- 


tained 100%. » » » Be sure your stocks on hand are ample to provide fully for all 


locomotive requirements, so that locomotive efficiency may be maintained. 


There's More lo SECURIT Y ARCHES Than Just Brick 


AMERICAN ARCH CO. 
INCORPORATED 
60 EAST 42nd STREET, NEW YORK, N. Y. 


Locomotive Combustion 
Specialists 


HARBISON-WALKER 
REFRACTORIES CO. 


Refractory Specialists 


Among the 


Clubs and Associations 


NORTHWEST CAR MEN's ASSOCIATION, 
t Lubrication” was the subject discussed by 
L. T. Evans, manager oí the Hoosier 
Waste Renovating Company, at the March 
6 meeting. 


Toronto Rar.wav Crun.—Ladies Night, 
concert and dancing, also bridge and buffet 
supper, will feature the meeting to be held 
at 8:30 p. m. on March 27 at the Royal 
York Hotel, Toronto, Ont. 


Car MrN's ASSOCIATION OF CHICAGO.— 
The Griffin Wheel Company's sound pic- 
ture and slides on the chilled-iron car 
wheel will be presented at the meeting to 
be held at 8 p. m. on March 13 at the La 
Salle Hotel, Chicago. 


CANADIAN Raitway Cius.—‘Steam Lo- 
comotive Slipping Tests" will he discussed 
by T. V. Buckwalter, vice-president, Tim- 
ken Roller Bearing Co., at the meeting to 
be held on March 20 at 8:15 p. m. at the 
Windsor Hotel, Montreal, Que. 


Car DEPARTMENT ASSOCIATION OF ST. 
Lours.—A paper on The Car Inspector 
will be presented at the meeting to be held 
at 8 p. m, on March 21 at the Hotel 
Mayfair, St. Louis, Mo. Dinner will pre- 
cede the meeting at 6:15 p. m. 


INDIANAPOLIS Car INSPECTION ASSUCIA- 
TION.—F. H. Hardin, president, Associa- 
tion of Manufacturers of Chilled Car 
Wheels, discussed wheel defects and pre- 
sented the sound motion picture, "How 
Wheels Are Made," at the March 6 
meeting. 


MEcHANIcAL Division, A. A. R.—The 
annual meeting of the Mechanical Division 
of the Association of American Railroads 
will be held in New York, June 28, 29 and 
30. Sessions will be held in the East Ball 
Room of the Commodore Hotel, conven- 
tion headquarters. 


New ENcLAND Ratrroap Cius.—The 
fifty-sixth annual meeting will be held at 
6:30 p. m. on March 14 at the Hotel Tou- 
raine, Boston, Mass. Officers for the com- 
ing year will be elected, and a motion pic- 
ture of the United States Steel Corpora- 
tion “Steel—Man’s Servant,” will be pre- 
sented. 


CENTRAL RarLway Crus or BuFFALO.— 
The Chilled Car Wheel was discussed by 
John Matthes, chief car inspector, Wabash; 
W. R. McMunn, superintendent rolling 
stock, Merchants Despatch Transportation 
Corporation, and A. J. Krueger, superin- 
tendent car department, New York, Chi- 
cago & St. Louis, at the March 9 meet- 
ing. The sound motion picture, "The Story 
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of the Chilled Car Wheel," was also pre- 
sented. 


Eastern Car FOREMAN'S Assoctation, 
--“Loading Rules" is the subject: for dis- 
cussion at the meeting at 8 p. m., on March 
10 at the Engineering Societies Building, 
29 West Thirty-ninth street. New York. 
The speaker will be H. L. Phyfe, Freight 
Container. Bureau, Asseciation of Ameri- 
can Railroads, Motion pictures of impact 
tests made by the Freight Container Bu- 
reau will be presented. These show, graph- 
ically, methods of loading and how loads 
shift in cars. 


DIRECTORY 


The following list gives names of Secretavics, 
dates of next reaular meetings, and places of 
mectings of mechanical associations d railroad 
clubs: 


Air-Brake Association -R. P. Ives, Westing- 
house Air Brake Company, 3400 Empire State 
building, New York. 

ArL1ED RarLwav Supery Assoctation, — J. F. 
Gettrust, P. O. Box 5522, Chicago. 

American Ratt way. Toon FORFMEN’S ASSOCIA- 
TioN.—G, G. Macina, 11402 Calumet avenue, 
Chicago. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS. — 
C. E. Davies, 29 West Thirty-ninth street, 
New York. 

Raitroap Divisios.— Marion R. Richard- 
son, P. O. Box 205, Livingston, N. J. 

MACHINE Sttop Practice DivisioN.—Erik 
Aberg, editor, Machinery, 148 Lafayette St., 
vew York. 

Matertats HawpLiNG Division. — F., J. 
Shepard, Jr., Lewis-Shepard Co., Watertown 
Station, Boston, Mass. 

Ork anp Gas Power Divisios.— M. J. 
Reed. 2 West Forty-fifth street, New York. 

Fukrs Divisios.— A, Mumford, Con- 
solidated Edison Co, 4 Irving Place, New 
"ork. 

ASSOCIATION. OF AMERICAN Rait&oaps, — J. r 
Symes, vice-president operations and ` main- 
tenance department, Transportation Building, 
Washington, D. C. 

OPERATING Section. — J. C. Caviston, 30 
Vesey street, New York. 

MECHANICAL Division.---V. R. Hawthorne, 
59 East Van Buren street, Chicago. An- 
nual meeting June 28, 29 and 30, at the 
Commodore Hotel, New York. 

PURCHASES AND Stores Diviston.-—W. J. 
Farrell, 30 Vesey street, New York. 

Motor Transport Division.—George M. 
pomipbell. Transportation Building, Washing- 
ton, D. C. 

Canaptan RaiLWAY CLes.— C. R. Crook, 4468 
Oxford avenue, Montreal, Que. Regular 
meetings, second Monday of each month, 
except June, July and August, at Windsor 
Hotel, Montreal, Que. 

Car DEPARTMENT Association or Sr. Louis. — 
J. J. Sheehan, 1101 Missouri Pacific Bldg., 
St. Louis, Mo. Regular monthly meetings 
third Tuesday of each month, except June, 
July and August, Hotel Mayfair, St. Louis, 

o. 


Car DEPARTMENT OFFICERS’ AssociATION.— Frank 
Kartheiser, chief clerk, Mechanical Dept., 
C. & Ó , Chicago. 

Car Foremen’s Assocration or Curcaco.—G. K. 
Oliver, 2514 West Fifty-fifth street, Chicago. 
Regular meetings, second Monday in each 
month, except June, July and August, La 
Salle Hotel, Chicago. 

Can FOREMEN's ASSOCIATION OF OMAHA, COUNCIL 
BLUFFS AND SOUTH OMAHA INTERCHANGE.— 
H. E. Moran, Chicago Great Western, Coun- 
cil Bluffs, Ia. Regular meetings, second 
Thursday of each month at 1:15 p. m. 


CkNTRAL, Rat wav Cies or HvrrALo, — Mrs. M. 
D. Reed, Room 1817, Hotel Statler, Buffalo, 
N. Y. Regular meetings, second Thursday 
cach month, except June, July and August, 
at Hotel Statler, Bufalo. 


Eastern Car FoREMEN'S ASSOCIATION, — Roy 
MacLeod, Room 127, G. O. Bldg, N. Y. 

N. gH. & H. New Haven, Conn. Regular 
meetings, second Friday of each month, ex- 
cept May, June, July, August and September. 

INDIANAPOLIS Car [INSPECTION ASSOCIATION, — 
R. A. Singleton, 822 Big Four Building. 
Indianapolis, Ind. Regular meetings, first 
Monday of each month, except July, August 
and September, at Hotel Severin, Indianap- 
olis, at 7 p. m. 

IsTtRNATION SL Rartway FURL Ass-cration. — 
See Railway Fuel and Traveling Engineers’ 
Association, 

Istemnationar Rarrway GENERAL Foremen’s 
Association,- F. T. James, general fore- 
man, D. L. & W., Kingsland, N. J. 

INTERNATIONAL RAILWAY Master BLACKSMITHS’ 
Associsrios— W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, Detroit, Mich. 

Master Borer Makers’ Association.—aA. F. 
Stiglmeier, secretary, 29 Parkwood street, Al- 
bany, N. Y: 

New _Enoranp Raroa Cuun. — W. E. Cade, 
Jr. 683 Atlantic avenue, Boston, Mass. 
Regular meetings, second Tuesday in cach 
month, except June, July, August and Sep- 
tember, at Hotel Touraine, Boston. 

New York RaitgoaD Crus.—D. W. Pye, Room 
527, 30 Church street, New York. Meetings, 
third Friday in each month, except June, 
July, August, September, at 29 West Thirty- 
ninth street, New York. 

Northwest Car Men's Association. — F. N. 
Myers, chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul. Minn. 
Meetings, first Monday each month, except 
June, July and August, at Midway Club 
rooms, University and Prior avenue, St. Paul. 

Pacific Rat. way. Crun. — William S. Wollner. 
P. O. Box 3275, San Francisco, Cal. Regu. 
lar meetings, second Thursday of each month 
in San Francisco and Oakland, Calif., alter- 
natelv, excepting June in Los Angeles and 
October in Sacramento. 

Rainwav CLun or GRrENvILLE.—Sterle H. Not. 
tingham, Greenville, Pa. Regular meetings. 
third Thursday in month, except June, July 
and August. 


Rartway Cus cr Pittssurcn.—J. D. Conway, 
1941 Oliver Building, Pittsburgh, Pa. Regu- 
lar meetings, fourth Thursday in month, ex- 
cept June, July and August, Fort Pitt Hotel, 
Pittsburgh, Pa. 


RaiLWAY Fire PROTECTION ASSOCIATION.—P. A. 
Bissell, 40 Broad street, Boston, Mass. 


Raitway FUEL AND TRAVELING ENGINEERS’ As- 
sociATION,— T. Duff Smith, 1255 Old Colony 
building, Chicago. 


RaiLwav SurPLY MANUFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1941 Oliver Building, Pitts- 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, Associa- 
tion of American Railroads. 


SOUTHERN AND SOUTHWESTERN RAILWAY CLUB.— 
A. T. Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings, third Thursday in Janu- 
ary, March, May, July and September. An- 
nual meeting, third Thursday in November, 
Ansley Hotel, Atlanta, Ga. 


Toronto RatLwav Crus.—D. M. George, Box 8. 
Terminal A, Toronto, Ont. Meetings, fourth 
Monday of each month, except June, July 
and August, at Royal York Hotel, Toronto. 

nt. 


TRAVELING ENGINEERS’ ASSOCIATION.—See Rail. 
way Fuel and Traveling Engineers’ Associa- 
tion. 

Western RaiLway CLuB.—W. L. Fox, executive 
secretary, Room 822, 310 South Michigan 
avenue, Chicago. Regular meetings, third 
Monday in each month, except June, July. 
August and September. 
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Higher Degrees 


of Superheated Steam 


The Elesco Type “E” superheater is a 
Are More Economical product of necessity. 

It came into being as a solution to the 
exacting requirements demanded by steam 


locomotives of today. These require- 


Below are the results obtained from a 
locomotive on test. Note the increase in ments demanded a superheater that would 


economy as the superheat increases: 


ERNING deliver higher superheat and which would 


IN STEAM 


From the x ` 
Use of also contribute to an increased evapora- 


STEAM ER 
TEMPERATURE Superheat 
Saturated Steam . tion. 
150? Superheat š 25.0% 
200° Superheat . 35.6% 
250° Superheat ; 43.0% 


350° Superheat l 50.0% These requirements have been amply 


met by the Elesco Type "E" superheater, 
using a smaller size flue with a single loop 


unit. 


The Elesco Type "E" superheater is a 


product of necessity. 


THE SUPERHEATER COMPANY 


A-1305 Representative of AMERICAN THROTTLE COMPANY, INC. 
60 East 49nd Street, NEW YORK 122 S. Michigan Ave., CHICAGO 
Canada: THE SUPERHEATER COMPANY, LTD., MONTREAL 


Sepetheaters « Exhaust Steam Injectors « Feed Water Heaters « American Throttles a Pyrometers « Steam Dryers 


A minimum of structural change was involved in the stream-styling of the locomotive which hauls the * 


Packer,” the reconditioned train of the Lehigh Valley operating between Newark, N. 


‘Asa 
J., and Mauch Chunk, 


Pa. The yellow-and-black finish of the cars is repeated on the ‘locomotive 


Why Not Stop the Trains at the 
Crossings 


A BILL which would require attachment 
of “adequate” reflectors to each side of 
freight cars and unlighted passenger cars 
on steam railroads, which would be visible 
for 200 ft. to motorists approaching rail- 
road crossings on unlighted highways, has 
been introduced into the New York State 
Assembly by J. H. Chase of Aurora, N. 
Y., and referred to the State Public Serv- 
ice Commission. 


La Locomotive a Vapeur—A 
Correction 


AN error in transcription has been found 
in Part II of the review of André Chape- 
lon’s book in the January issue of the 
Railway Mechanical Engineer. The third 
conclusion in the first sentence of the third 
paragraph on page 4 reads: “the saving in 
heat is greater than the saving in water, 
and the saving in coal is greater than the 
saving in heat.” This should read: “the 
saving in coal is greater than the saving 
in water, and the saving in water is greater 
than the saving in heat.” 


Survey Shows 56,311 Miles of 
Runs Better Than 60 m.p.h 


PunLisHED timetables of railroads in 
Canada and the United States at the end 
of 1938 listed a total of 924 separate pas- 
senger runs involving 56,311 route-miles 
scheduled at an average start-to-stop speed 
of a-mile-a-minute or better, according to 
tables compiled by Donald M. Steffee pub- 
lished in the February issue of “Railroad 
Magazine,” of New York. Of these, 864 
runs, totaling 47,087 route-miles, are cov- 
ered daily, while the remainder are covered 
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NEWS 


on a weekly or several-days-a-week basis. 
This record compared with that publicized 
by the same magazine eleven months pre- 
viously in March, 1938, which showed 781 
runs aggregating 46,242 miles, of which 
38,532 were covered daily. 


Reed and Cook Confirmed 


THe Senate on January 28 confirmed 
President Roosevelt’s appointments of Mr. 
Roland Reed to the Railroad Retirement 
Board and George A. Cook to the National 
Mediation Board. The five-year term of 
the former, who succeeded James A. Dailey 
as the Retirement Board’s “railroad” mem- 
ber, will expire August 29, 1943. Mr. 
Cook, a former secretary of the Mediation 
Board who succeeded to the membership 
of the late James W. Carmalt, will serve 
a term expiring February 1, 1942. 


Equipment Repairs and Improve- 
ments 


The Pennsylvania will recondition and 
streamline 100 of its passenger cars at its 
Altoona, Pa., shops. 

The Canadian National is continuing its 
program of modernization and improve- 
ment of passenger equipment which has 
been carried on during the past few years. 
Work has been started to air-condition 76 
additional cars in shops of the company, 
as follows: 20 coaches at Moncton, N. B.; 
8 parlor cars, 2 compartment-observation- 
buffet cars, 3 diners at the Point St. 
Charles, Que., shops; 15 coaches at Lon- 
don, Ont.; and 28 sleeping cars at Winni- 
peg, Man. All principal trains of the Na- 
tional System are now completely air-con- 
ditioned, and the present program will en- 
able the use of air-conditioned equipment 
on a number of trains of lesser importance. 


The Western Pacific has spent more than 
$36,000,000 in an improvement program 
initiated in 1927. By the end of 1931, when 
the program was interrupted by the de- 
pression, $21,000,000 had been spent for 
the construction of new lines, new equip- 
ment and general improvements to road- 
way and rolling stock, and this figure was 
increased $15,250,000 in the last three years 
by additional expenditures of approxi- 
mately $12,000,000 for road and equipment, 
and $3,250,000 for the purchase of locomo- 
tives and cars. During the last three years, 
the improvements have included the con- 
struction of a locomotive repair shop at 
Sacramento, Cal, at a cost of $500,000 in 
1938; the purchase of eleven articulated 
freight locomotives and ten mountain type 
locomotives in 1938, and the purchase of 
200 hopper cars, 200 steel box cars, 50 
flat cars and a 200-ton capacity wrecking 
crane. 

The Delaware, Lackawanna & Western 
will rebuild and remodel 10 steel coaches 
formerly used in suburban train service. 
The coaches will be equipped with vesti- 
bules, for use in through trains over the 
main lines. A dining car and a buffet- 
club car also will be rebuilt and redecor- 
ated throughout, including the installation 
of air-conditioning equipment in the com- 
pany's shops at Kingsland, N. J. It is 
expected that the cars will be ready to 
handle World’s Fair traffic. 

The Illinois Central during 1939 will 
build in its shops at Milwaukee, 1,000 50- 
ton all-steel box cars and 75 steel caboose 
cars. Six Diesel-electric switching loco- 
motives costing in excess of $400,000 will 
be acquired under a lease purchase plan. 
No new passenger cars will be built, but 
a number of existing cars will be re- 
modeled and air conditioned. Changes 
will also be made in the road's wheel foun- 
dry at Milwaukee, Wis 
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British Train to Run 3,121 Miles 


A new “Coronation Scot,” latest stream- 
liner of the London Midland & Scottish, 
recently arrived in Baltimore, Md., aboard 
the special railway-equipment-carrier "Bel- 
pamela” and is being prepared for a 3,121- 
mile tour through the eastern United States 
before being exhibited at the New York 
World’s Fair. 

The cars of the “Coronation Scot” which 
will make the tour comprise one of three 
completely new train sets recently con- 
structed by the L. M. S. They differ from 
the original “Coronation” equipment placed 
in service in 1937 principally in the intro- 
duction of articulation and the use of light- 
weight high-tensile steel. Also, the color 
scheme is that of the standard L. M. S. 
lake with gold lining, as contrasted with 
the blue and silver coronation colors of 
the “Coronation Scots" now in regular 
service. 

The tour "Scot" equipment consists of 
eight cars, one of which is a first-class 
sleeper, as compared with a consist of nine 
cars in the regular day service trains. The 
sleeper has been added to the normal con- 
sist to show the American public the latest 
type of accommodations on British night 
trains. The cars to be on exhibition, in 
order from the locomotive, are (1) cor- 
ridor first-class coach with baggage facili- 
ties, (2) corridor first-class coach, (3) 
corridor first-class lounge car with bar, 
(4) first-class diner, (5) kitchen car, (6) 
third-class diner; (7) first-class sleeping 
car; and (8) club-salon car. The tour 
train has a seating capacity of 173 and 
weighs 586,880 Ib. without locomotive. 

The locomotive which will haul the ex- 
hibition is “Coronation” No. 6220, one of 
five identical streamlined ‘Pacific”-type 
engines built by the road for “Coronation 
Scot” service. Representing practically the 
limit of power and size possible within 
the limits of British railway clearances, it 
weighs 368,260 Ib. and has an overall length 
of 73 ft. 9.75 in. Its drivers are 6 ft. 9 in. 
in diameter, and at 85 per cent of its 250 
Jb per sq. in. boiler pressure it exerts 
40,000 1b. tractive force. The six-wheel 
tender carries 4,000 gal. of water and 22,- 
400 Ib. of coal and is fitted with a steam- 
operated coal pusher. In regular service 
the locomotive picks up water at speed 
from 11 track pans between London and 
Glasgow, but for the American tour has 
been specially fitted to take water from 
standard water columns. An American 
headlight and bell have also been added 
for the tour. 


Equipment Installed in 1938 


Crass I railroads of the United States 
in 1938 installed 18,517 new freight cars in 
service, according to complete reports for 
the year made public on January 23 by 
the Association of American Railroads. 
This was a decrease of 56,541 compared 
with the number of such installations in 
1937 and a decrease of 25,424 compared 
with 1936. Class I roads also put in serv- 
ice in 1938 164 new steam locomotives 
and 118 Diesel-electric locomotives. 

The 1938 installations of new freight 
tars included: coal, 5,195; box, including 
both plain and automobile, 10,530; refriger- 
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ator, 43; flat, 1,529; stock, 496; and mis- 
cellaneous, 724. 

New freight cars on order on January 
l, this year, totaled 5,080 compared with 
7,947 on January 1, 1938. New steam loco- 
motives on order on January 1, totaled 30 
compared with 131 on January 1, 1938. 
New electric and Diesel-electric locomo- 
tives on order at the beginning of this year 
totaled 41 contrasted with 30 at the begin- 
ning of 1938. 

New freight cars and locomotives leased 
or otherwise acquired are not included in 
the above figures. 


Rehabilitation Will Require Ex- 
penditure of $2,000,000,000 


THE expenditure of approximately $2,- 
000,000,000 is necessary to replace and re- 
pair the railroads' equipment and bring 
the number of units up to the total of 1926, 
according to a statement made by Walter 
M. W. Splawn, member of the Interstate 
Commerce Commission, in an address be- 
fore the Bankers Club of Chicago on Janu- 
ary 31. “The rehabilitation of way and 
equipment," he said "is more needed by 
some companies than by others. A large 
percentage of locomotives, passenger cars, 
and freight cars are in need of repair, 
modernization, or replacement. It is es- 
timated that it will cost nearly $2,000,000,- 
000 to accomplish this end and bring the 
number of units up to 1926. If this were 
done, it is estimated that it would increase 
the capacity of the railroads 40 per cent 
above 1937 and 13 per cent above 1929. 


Obviously, this entire expenditure is not 
justified by the traffic now available. But, 
going from one company to another, one 
will find varying degrees of justification 
for such expenditures. Some companies 
can make such a good showing that they 
can repay loans for such a purpose." 


10,977 Air-Conditioned Cars 


Crass I railroads and the Pullman Com- 
pany had 10,977 air-conditioned passenger 
cars in operation on January 1, according 
to reports made public February 20 by the 
Association of American Railroads. This 
was an increase of 652 compare with the 
number of air-conditioned passenger cars 
on January 1, 1938. Of the total number 
of such cars, Class I railroads on January 
1 this year had 6,022, an increase of 458 
compared with the same date last year. 
The Pullman Company on January 1 this 
year had 4,955 air-conditioned passenger 
cars in operation which was an increase of 
194 compared with January 1, 1938. 


C. & E. I. Dedicates New Shops 


DEDICATION ceremonies marking the 
opening of the new coach shops of the Chi- 
cago & Eastern Illinois at Danville, Ill., 
were held on February 2. The new coach 
shops, which replace those destroyed by 
fire last year, are 417 ft. long and 110 ft. 
wide. The building houses a coach paint 
shop served by four tracks and a coach 
repair shop with six tracks. Between these 
are located shops for woodworking, up- 
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New Equipment Orders and Inquiries Announced Since 
the Closing of the February Issue 
Locomotive Ompzzs 


Company No. of Locos. Type of Loco. Builder 
Ferrocarril de Antioquia (Colom- 
bia) ... eer IH 2 2-8-2 Y : Baldwin Loco. Works 
Ford Motor Co............ssese 3 1000-hp. Diesel-electric General Electric Co. 
Mexican Gov't Railways........ 2 500-hp. Oil-electric General Electric Co. 
Southern Pacific............... 28 4-8-8-2 (oil) Baldwin Loco. Works 
12 2-8-8-4 (coal) Lima . Works 
Union Pacific..........-...055: 15 8.4 American Loco. Co. 
Locomotive INQUIRIES 
Atchison, Topeka & Santa Fe... 30 Diesel-electric ee cece eee eeeeeeee 
CR E & Pow 10 20,000-gal tenders ww eee eee ee ee renee 
FreircnT-Car ORDERS 
Road No. of Cars Type of Car Builder 
Lehigh & New England 100 Covered hoppers Bethlehem Steel Co. 
Union A eig ius CREE 2,000 Bos Compan, Shops 
+ Oe ea ay S ST at agor f Corp. 
iid 2 Box Greenville Steel’ Car Co. 
Freicut-Car INQUIRIES 
[9355.2 Gan) Ee ee ae TIS 900 Freight 
Til. Central ... 1000 Hopper 
Maine Central..............sse 500 40-ton box 
150 Twin hopper 
100 olas 
Missouri-Illinois ........... 25 50-ton gondola 
125 50-ton box 
Missouri Pacific...............- 1,000 Gondolas 


PasseNGER-CAR INQUIRIES 


Road 


CORT. P... 
Delaware & Hudson............ 
Missouri Pacific............ a 


No. of Cars 


toto to to to tO 


‘Purchase under consideration. 


See footnote 2 
Light-weight coaches 
Mail-storage 
Mail-bagg. 

Coaches 

De luxe coaches 
Diner-bagg.-lounge 
Parlor-o| 


Type of Car 


*The Rock Island is inquiring for two or seven streamlined trains. Two of the trains, to be 


used between Chicago and 


ver, Colo, will each contain a 2,000 hp. Diesel-electric locomotive, 


one baggage car, two coaches, one dining car, two sleeping cars and one observation lounge car. 


These trains, to 


known as the Colorado Rockets, will operate on a sched 


ule faster than that 


of the Rocky Mountain Limited. They will run from Chicago to Limon, Colo., where they will be 
divided, one train running to Colorado Springs, and the other to Denver. 
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holstery, brass, paint and varnish. Ad- 
joining the coach repair shop is a pipe 
shop, an electrical shop and a battery room. 
The building is constructed of brick walls 
on concrete foundations with window open- 
ings of glass block. 


New Fuel Efficiency Record 


A NEW record in fuel efficiency in freight 
service was established by the railroads of 
the United States in 1938, according to J. 
J. Pelley, president of the Association of 
American Railroads. In that year an aver- 
age of 115 Ib. of fuel was required to haul 
1,000 tons of freight and equipment a dis- 
tance of one mile. This was the best aver- 
age ever attained by the railroads since the 


LrM ApnAMs, chief engineer of the Ox- 
weld Railroad Service Company, Chicago, 
has been elected vice-president, with head- 
quarters as before in Chicago. 

* 


T. C. Coreman & Son, Louisville, Ky., 
has been appointed representative of the 
railroad sales division of the Cleveland 
Tractor Company, Cleveland, Ohio. 


* 


James W. SeanoucH, Jr, formery in 
the mechanical department of the St. 
Louis-San Francisco, at Springfield, Mo., 
has been appointed sales engineer of the 
T-Z Railway Equipment Company and the 
Brewster Company, Chicago. 


* 


THE STANDARD STEEL Works COMPANY 
has transferred its general sales depart- 
ment from Burnham, Pa., to The Baldwin 
Locomotive Works office building at Eddy- 
stone, Pa. + 


THomĮmas Drever has been elected presi- 
dent of the American Steel Foundries, Chi- 
«cago. In the February issue of the Rail- 


Thomas Drever 


-way Mechanical Engineer it was incor- 
rectly stated that Mr. Drever had been 
elected vice-president and treasurer, where- 
as that is the position he has just vacated. 
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compilation of these reports began in 1918. 

The average in 1938 was a reduction of 
33.1 per cent compared with 1920, in which 
year it was 172 lb. It also was a reduction 
of two pounds compared with 1937 and a 
reduction of four pounds compared with 
1936. 

For each pound of fuel consumed in 
freight service, the railroads in 1938 hauled 
8.7 tons of freight and equipment a distance 
of one mile, which also was the best aver- 
age that has ever been established. In 1937 
the average was 8.6 tons, but in 1920 it was 
only 5.8. 

In the passenger service, the railroads in 
1938 used 14.9 Ib. of fuel in order to haul 
a passenger-train car one mile. This was 
a decrease of one-fifth pound compared 


Supply Trade Notes 


KrrrH C. Bowers of the St. Louis of- 
fice of Revere Copper and Brass, Incor- 
porated, Chicago, has been appointed sales 
representative for Western Missouri and 
Kansas, with headquarters at Kansas City, 
Mo. * 


B. C. BnowxrNc has been appointed na- 
tional railway representative of Oakite 
Products, Inc., with headquarters in the 
Wrigley building, Chicago. Mr. Brown- 


B. C. Browning 


ing has been associated with the Oakite 
service organization for the past 10 years. 
During his first few years he was a repre- 
sentative in Oklahoma territory, concen- 
trating principally on oil refinery and rail- 
road work. Since 1935 his entire time has 
been devoted to the railway field. 
* 

J. R. Sexton, formerly with the Safety 
Car Heating & Lighting Co., has been ap- 
pointed sales manager, western division, for 
The Standard Stoker Company, Inc., with 
headquarters at Chicago. 

* 

THE FLexrocK Company has moved its 
general office and plant from 800 North 
Delaware avenue to larger quarters at 
Twenty-third and Manning streets, Phila- 
delphia, Pa. 


with 1937 and a decrease of two-fifths 
pound compared with 1936. Fuel efficiency 
in the passenger service, using the same 
basis of compilation, was nearly 21 per 
cent better in 1938 than in 1920 when the 
average was 18.8 Ib. 

Improvements in the construction of new 
locomotives, modernization of old locomo- 
tives, continued progress in scientific meth- 
ods of treating boiler water in order to 
eliminate so far as possible ingredients 
harmful to locomotives, and improved 
methods of railroad operation have been 
among the factors responsible for the al- 
most constant increase in fuel efficiency 
that has taken place on the railroads of 
this country in the past twenty years, the 
statement says. 


GeorceE W. Morrow, for the past 13 
years a sales representative of the Inger- 
soll-Rand Company, in Chicago, in charge 
of maintenance of way and bridge and 
building equipment sales, has been ap- 
pointed general sales manager of the 
Reade Manufacturing Co. Inc, Jersey 
City, N. J: * 


Joun F. Deems has joined the staff of 
the Edna Brass Manufacturing Company 
as vice-president in charge of sales and 
sales developments. Mr. Deems will have 
his headquarters in Cincinnati, Ohio, where 
the general offices and main plant are lo- 
cated. He was born at Tupper Lake, 
N. Y., and is a graduate of Columbia Uni- 
versity. His railroad experience included 
service in various capacities on the Lehigh 
Valley, the Baltimore & Ohio, the Dela- 


J. F. Deems 


ware & Hudson, and the Delaware, Lack- 
awanna & Western. For the past five 
years Mr. Deems had been associated with 
the Union Asbestos & Rubber Co. 


* 


D. R. Arxorn has been appointed vice- 
president of the Standard Railway Equip- 
ment Company in charge of sales of east- 
ern and southeastern territories with head- 
quarters at 247 Park Ave, New York. 
He succeeds Samuel G. Rea, deceased. 
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f. H. Schroeder, assistant to vice-president, 
with headquarters at Chicago, has been 
transferred to New York. 


* 


J. T. WurrrNc, vice-president of the 
Alan Wood Steel Company, Conshohocken, 
Pa, has been elected president, and C. E. 
Davis, assistant to the vice-president, suc- 
ceeds Mr. Whiting as vice-president. Clem- 
ent B. Wood, formerly chairman of the 
board and president, remains as chairman 
of the board. 

* 


Jous W. Lounes, for the past three 
years in the office of the Vanadium Cor- 
poration of America, at Chicago, has been 
appointed assistant to the general manager 
of sales, with headquarters at 420 Lexing- 
ton avenue, New York. Prior to his asso- 
ciation with the Vanadium Corporation of 
America, Mr. Lohnes was associated with 
the Carnegie-Illinois Steel Corporation, at 
Chicago. 


Obituary 


ALLEN E. OSTRANDER, assistant vice- 
president of the American Car and Foun- 
dry Company, died suddenly at a hotel in 
New York City on February 5. He was 
born on June 23, 1877, at New Haven, 
Conn., and was educated in the New Haven 
public schools, received private tuition and 
took courses at Yale University. Mr. 
Ostrander entered railway service with the 


General 


T. C. Hupson, general superintendent of 
the Montreal district of the Canadian Na- 
tional at Montreal, Que., has retired. Mr. 
Hudson was born at Brockville, Ont., and 
began his railroad career as a call boy 
with the Canadian Pacific at Carleton Junc- 
tion in 1886. He served successively as 
machinist apprentice, machinist, chargehand 
and erecting-shop foreman, until 1906, 


T. C. Hudson 


when he was appointed locomotive fore- 
man at Ottawa, Ont. In 1907, he joined 
the Canadian Northern Ontario as fore- 
man at Parry Sound, Ont. and later in 
the same year was appointed master me- 
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New York, New Haven & Hartford, serv- 
ing successively as messenger, yard clerk, 
shop apprentice and draítsman. All ex- 
cept the last position were pursued dur- 
ing school vacations. He then served as 
a draítsman for Cornelius Vanderbilt, de- 
tailing patented devices for locomotives and 
cars. Subsequently, Mr. Ostrander joined 


Allen E. Ostrander 


the Standard Steel Car Company as drafts- 
man and squad leader. In 1903, as a de- 
signer, he entered the employ of the Amer- 
ican Car and Foundry Company and served 
as estimator, later as chief estimator and 
then as mechanical engineer until 1915, 


Personal Mention 


chanic at Shawinigan Falls, Que. In 1908, 
he was transferred to Quebec and to Jol- 
iette, Que., in 1910 in the same capacity. 
With the formation of the Canadian Na- 
tional Railways in 1918 Mr. Hudson was 
appointed general master merhanic, East- 
ern lines, with headquarters at Montreal. 
When the amalgamation of the Canadian 
National-Grand Trunk Railways took place 
in 1923, Mr. Hudson was appointed as- 
sistant general superintendent of motive 
power, Central region, at Toronto. He 
remained in this position until June. 1929, 
when he was appointed general superin- 
tendent of operation, Southern Ontario 
district. In June, 1936, he became general 
superintendent of the Montreal district. 
During the World War he was in charge 
of locomotives handling all trains for troop 
movements to and from Valcartier. Mr. 
Hudson is a past president of the Canadian 
Railway Club of Montreal and of the In- 
ternational Fuel Association, Chicago. He 
also assisted in the formation of the Rail- 
way Club in Toronto and was elected its 
first president in 1931. 


Car Department 


Ortin H. CLARK, supervisor of car re- 
pair bills of the Missouri Pacific at Hous- 
ton, Tex., has been promoted to the posi- 
tion of general car inspector with head- 
quarters at Houston. 


U. E. BERNECKER has been appointed 


when he was appointed general mechanical 
engineer. In 1924 he was transferred to 
the sales department as assistant vice- 
president. Mr. Ostrander was a member of 
a number of technical organizations, in- 
cluding the American Society of Mechan- 
ical Engineers. 
* 


Epwarp H. Dewson, who was relieved 
of active duties as district engineer at New 
York of the Westinghouse Air Brake Com- 
pany in January, 1922, and since that time 
served as consulting engineer of the com- 
pany, died in St. Joseph's Hospital, Tampa, 
Fla., on February 9, from injuries received 
a few days previously in an automobile 
accident. e 


James F. CoscnRovE, for many years 
manager of service in the railroad divi- 
sion of the Worthington Pump & Machin- 
ery Corporation, died on January 21, at his 
home in East Orange, N. J., after a brief 
illness. A native of Madison, Wis., Mr. 
Cosgrove was graduated from the Univer- 
sity of Wisconsin with an engineering de- 
gree. He aíterward joined the faculty of 
the National School of Electricity in Chi- 
cago, and later, for 23 years, was on the 
faculty of the International Correspondence 
School at Scranton, Pa., being the author 
of several textbooks on combustion of coal 
and the firing of locomotives. He had 
been associated with the Worthington 
Pump & Machinery Corporation since 
1923. 


general car foreman of the Pere Mar- 
quette, with headquarters at Flint, Mich., 
succeeding A. B. Bailey, deceased. 


ALLEN D. WkrcH has been promoted to 
the position of car foreman of the shops 
of the Chesapeake & Ohio at Handley, W. 
Va. 


Shop and Enginehouse 


J. Mune, boiler foreman of the Ca- 
nadian National at Edmonton South, Alta., 
has retired. 


J. HawrHonNE, boiler foreman of the 
Canadian National at Melville, Sask., has 
been appointed. boiler foreman at Edmon- 
ton South, Alta. 


A. M. Muck Le, locomotive foreman of 
the Canadian National at Portage La 
Prairie, Man., has been appointed locomo- 
tive foreman at Swan River, Man. 


P. H. Marey has been appointed gen- 
eral boiler inspector of the Chicago Great 
Western, with headquarters at Oelwein, 
Iowa. 


H. B. Mav, locomotive foreman of the 
Canadian National at Swan River, Man., 
has been appointed locomotive foreman at 
Portage La Prairie, Man. 


STEPHEN J. McDonatp has been ap- 
pointed acting day locomotive foreman of 
the Canadian National at Point Tupper, N.S. 
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BARCO FT-2 Steam Heat Connections on the Seaboard Air Line's new, deluxe 
coach train, the “Silver Meteor." This type of connection is designed for modern 
equipment having low end valve locations requiring horizontal connections. 


On most of America's smartest, and oper- 
newest trains BARCO products ating prob- 
are providing extra values that add lems of the 
to the comfort, safety, reliability #roads. 

and economy of modern rail trans- 


‘ BARCO products are constantly 
portation. 


kept abreast of new demands and 
1 4 j : wp changing conditions . . . their wide- 
Underly ez rd BARCO spread acceptance is conclusive, 
are sound fundamentals . . . the tangible recognition of perform- 
result of many years' study and 


: ance values for which the'railroads 
solution of numerous mechanical are looking. 


BARCO MANUFACTURING CO. 
1811 W. WINNEMAC AVE., CHICAGO, ILL. 
In Canada THE HOLDEN CO., LTD. 
Montreal — Moncton — Toronto — Winnipeg — Vancouver 


BARCO Type 3.V Engine 
Flexible Joints Tender Connection 


Metallic Car 
Low Water Alarm Reverse Gear Steam Heat Connection 
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.the LEBLOND Hollow Spindle 
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No. 3 in a series of pen portraits presenting the tools that serve production progress. 


A special purpose lathe well adapted to general pur- 
poses ... built in two swing sizes: 27- and 30-inch. 


Designed with a 1214-inch hole in the spindle to 
meet the exacting needs of the fabricator of equip- 
for shop maintenance and 


ment for oil drilling... 


many other types of work requiring a large opening 


thru the spindle. 


Sliding gear combinations on splined shafts, rolling 


onanti-friction bearings provide 
12 selective speeds, both forward 
and reverse, controlled by a pow- 
erful, positive clutch. Spindle is 
mounted in extra-large, pre- 
loaded, precision roller bearings. 


Simplified automatic lubrica- 
tion assures abundant supply of 
oil to all bearings, even with con- 
tinuous running at low speeds. 


Extra heavy Feed Box with range 
of feeds for all requirements. 
Specially designed gear mech- 
anism insures a smooth drive to 
the lead screw and the produc- 
tion of accurate threads. 


feed lubrication. 


Double walled box Apron. New improved jaw-fe 
clutch provides positive feed with one control Í 
both longitudinal and cross feeds, also to disenga 
the apron gears for chasing gears. One shot forc 


Improved compensating front bed way guide giv 


4 to 5 times the bearing surface of the invert 


Vast improvements in Lathes have 
been made in the last 10 years—fea- 
tures that make the tools of yesterday 
as archaic as the Model T. Modern 
LeBlond Lathes are ready to sweeten 
your production picture—help you to 
new, low costs, new production effi- 
ciency. To compete in the new economy 


Le Blonds 


vee type with forces acting on the tool against é 


most vertical surfaces. 


Massive tailstock embodies 0) 
erating features that great 
increase efficiency of operatio 
Special power feed boring 4 
tachment, special taper attac! 
ments available to meet rig 
requirements in this type | 
lathe. If your work demani 
a lathe of the hollow spind 
type—a LeBlond Hollow Spind 
Lathe will do it better, ease 
and faster. Write today for fu 


. details. Address Dept. l| 


THE R. K. LeBLOND MACHIN 
TOOL CO., CINCINNATI, ( 


The Seaboard Air Line “Silver Meteor” 


The Seaboard Air Line Inaugurates 


The "Silver Meteor 


@w February 2 the Seaboard Air Line inaugurated a 
de luxe chair-car service between New York and Florida 
when the “Silver Meteor" made its first southbound trip 
to Miami. The train consists of seven air-conditioned 
cars of lightweight stainless-steel construction, built by 
the Edward G. Budd Manufacturing Company. It has 
reclining chair-car seats for 280 passengers. The fa- 
cilities include dressing-room lounges for men and 
women, a diner, a tavern, and an observation-lounge. 
.The train is handled by a Pennsylvania electric locomo- 
tive between New York and Washington. From Wash- 
ington to the southern termini the motive power is a 
2,000-hp. Diesel electric engine built by the Electro- 
Motive Corporation. The train makes a round trip each 
three days, alternating between New York and Miami 
and New York and St. Petersburg. 


The Structures and Mechanical Features 


This train of stainless-steel construction, welded to 
form an integral unit by the Budd Shotweld method, has 
stainless-steel end underframe and body bolsters, and a 
stainless-steel center sill of unusual strength extending 
between the end sills. This center sill is built up of 
stainless-steel shapes drawn from sheets of 1⁄4-in. and 
94e-in. material. It has a cross-sectional area of 18.06 
Sq. in. and is designed to take a buffing load of 900,000 
lb. within the limits of working stresses. The sill is 
symmetrical about both its horizontal and vertical axes 
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Budd-built stainless-steel 
streamline train provides seats 
for 280 coach passengers in 
New York-Florida service—The 
train is hauled by an Electro- 
Motive 2,000-hp. Diesel-elec- 
tric locomotive 


and the line of draft falls on the center of gravity of the 
cross-section. The floor structure consists of beams, 
stringers, and corrugated floor sheets, all integrally 
welded together and to the truss-type side frame. The 
roof and skirt sheathing is corrugated high-tensile stain- 
less steel, the deadlight panels are flat panels of soft fin- 
ish, the rails are brightly polished, and the area below 
the belt rail is fluted panels, all of which form an attrac- 
tive exterior of various finishes of the stainless steel. 
The railroad name is painted on the letterboard name 
plate and the car numbers are etched on a satin-finish 
stainless-steel plate in the fluted panel area. 

The diaphragms of stainless steel have an inner tele- 
scoping arrangement sealed all around with canvas. The 
outer diaphragm of rubber is held taut by a frame hinged 
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from the face plate to give a continuous streamline ap- 
pearance. At each vestibule there is a swing-out sign 
with the car designation number for the guidance of 
‘passengers when the train is at a station. The vestibule 
‘steps, when in the closed position, retain the continuity 
-of the exterior sheathing. 

All the cars are non-articulated and have four-wheel, 
'double-equalized trucks with 9-ft. wheel base, Timken 
‘roller bearings, General Steel castings, unit frames, 
Houde shock absorbers and rubber sound deadening at 
vital points. Wheels and axles were furnished by the 
‘Bethlehem Steel Company. The wheels are 36 in. in 
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diameter. With the exception of the leading truck of 
the combination baggage-chair car and both trucks of the 
dining car, which have 6-in. by 11-in. journals, the jour- 
nal sizes are all 5% in. by 10 in. The maximum axle 
load on the most heavily loaded 6-in. by 11-in. truck is 
slightly less than 36,000 1b.; on the 5%4-in. by 10-in. 
trucks it is under 30,000 Ib. The trucks are fitted with 
Simplex unit cylinder clasp brakes and automatic slack 
adjusters. . National tight-lock couplers and double-act- 
ing rubber-type draft gears assure smooth starting with- 
out passenger discomfort. 

The cars are equipped with New York D-22-A auto- 
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matic passenger brake equipment. This equipment in- 
cludes the D-22-A control valve and the A-4-A relay 
. valve. With foundation brake rigging designed to pro- 
vide the required high braking force for ultra high-speed 
service the A-4-A relay valve normally functions to pro- 
vide the standard maximum braking ratio of 150 per 
cent for conventional passenger service, but permits the 
later adoption of high-speed features with a minimum 
of change if this becomes desirable. 

Each car has a Safety 20-kw. body-hung, axle-driven 
generator and Exide 32-volt, 1,000-amp.-hr. batteries 
carried in stainless-steel battery boxes. Hinged skirt 
panels permit access to the under-car apparatus for serv- 
icing. Standby receptacles provide for battery charging 
and operation of the air-conditioning apparatus at ter- 
minals. 

All passenger. sections are air conditioned with Frigid- 
aire electro-mechanical apparatus and the car bodies are 
insulated with Stonefelt throughout. The compressor 
equipment is located beneath the floor of the car and 
overhead is mounted the combination cooling and heat- 
ing unit. The conditioned air is distributed by an over- 
head duct with diffusers. Fulton Sylphon thermostatic- 
ally controlled side-wall radiation supplements the 
overhead heating unit. Barco insulated flexible steam- 
heat connections are installed between the cars. 

The water supply is carried in stainless-steel tanks 
under the car which are serviced from filling plugs at 
the side. 


Interior Arrangements of the Cars 


All cars are 84 ft. 8 in. in length, coupled, except the 
observation car which is 84 ft. 10 in. The train con- 
sists of— 


Car. No. 
1—Baggage-chair car 
2—60-passenger chair car 
3—Chair-tavern car 
4—48-passenger diner 
5—60-passenger chair car 
6—60-passenger chair car 
7—Chair-observation lounge car 
There are 280 revenue seats, 120 non-revenue seats in 
the diner, tavern, observation lounge, and chair-car 
lounges, and sleeping accommodations for a crew of 14. 
The first car has a 26-ft. 2 in. baggage compartment 


washing facilities, wardrobe and linen lockers. The 
shower stall is lined with stainless steel and the floor 
consists of a rubber mat on a wood rack set in a stain- 
less-steel drain pan. The steward has a private state- 


room with complete toilet and sleeping accommodations. 
Wall sockets permit a folding type table to serve as a 
desk. 

The balance of this car is a 22-passenger chair sec- 
tion with a conductor’s desk at the forward end and 
men’s and women’s toilet rooms at the rear. 

Car No. 2 is a 60-passenger chair car with the vesti- 


The dining car 


bule forward and has large men’s and women’s lounges 
at opposite ends of the car. Against the partition of 
the women’s lounge is a console-type electric water cooler, 
presenting an attractive setting with a photo mural above. 
Cars Nos. 5 and 6 are duplicates of No. 2, except for the 
direction of operation of No. 5. 

Car No. 3, the chair-tavern car, has a 30-passenger 
chair section with toilet rooms and vestibule forward. 
The room for the hostess at the rear has sleeping and 


One of the four-wheel 
equalized trucks 


with letter case and drop-leaf desk, and at the rear is a 
locker for the storage of pillows. The side lining of the 
baggage compartment is corrugated steel sheets above 
which on the side ceiling are flat steel sheets and a 
tempered Masonite top ceiling. The ceiling is painted 
white, the side walls buff and the hardware black. 

Back of the baggage section is the crew’s quarters with 
sleeping accommodations for 12 men in bunks three tiers 
high. The facilities include a shower bath, toilet and 
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toilet equipment similar to the steward’s room of car 
No. 1. 

The tavern section has two longitudinal settees, each 
with three pedestal-type tables. Forward and back of 
the settee on either side are pairs of facing seats with a 
table arranged for card playing. 

Lighting is by three-unit and two-unit ceiling fixtures 
and built-in lights over the windows. 

The bar at the front of this section has decoratively 
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etched gun-metal back-bar and side-bar mirrors with 
diffused side lighting, glass shelves, a black rubber bar 
top and black molding. It is equipped with electric re- 
frigeration and has a concealed radio to supply music 
for the patrons of the tavern section. 

The diner, car No. 4, seats 48 at double tables, six 
on each side of the aisle. The chairs have aluminum 
frames. Lighting consists of ceiling fixtures and con- 
cealed over-window lighting. 

Against the kitchen partition facing the dining room is 
the buffet with a vertical-grain Caucasion walnut veneer 


A coach interior 


on the cabinet body and vertical-grain Aricutal-walnut- 
veneered door and drawer panels. Above is a mirror. 

'The kitchen has bright chrome-plated piping and fix- 
tures and stainless-steel lining and lockers. | Complete 
equipment for efficient service includes the range with 
an automatic blower, electric dish washer, electric ice- 
cream cabinet, sinks, work tables, etc. The kitchen floor- 
ing is wood racks set in stainless-steel drain pans. The 
windows are drop type with opal glass, and a service door 
permits provisions to be taken directly into the kitchen. 
From a slot on either side of the entrance to the pantry 
is blown a curtain of air which is drawn inward by the 
ceiling exhaust fans. The air curtain prevents food odors 
fron passing into the dining room. 

The last car, the chair-observation-lounge, has a 48- 


Weights of the Cars in the Seaboard Air Line 
**Silver Meteor” 


Body 

Dr Ready for Trucks Total, ready Revenue 

wt., Yo. service, lb. ]b. to run, Ib. load, lb. 
Coach-baggage ..... 69,161 — 72,911 35,050 107,961 22,900 
60-passenger coach .. 66,460 68,130 34,600 102,730 9,000 
Coach-tavern ....... 9,911 72,731 34,600 107,331 9,150 
Diner- .onesseerne 75,312 88,412 35,475 123,887 7,100 
Coach-observation 63,501 65,171 34,900 100,071 10,802 


passenger chair section with the smaller type toilet rooms 
forward. The observation lounge has 17 movable satin- 
finished square-tubular-framed arm chairs, three love 
seats, and a desk chair. 

Between the chair section and observation-lounge sec- 
tion is a low partition with decorative plate glass above. 
Etched in each panel is a large game fish, seen as through 
the side of an aquarium. Against this forward parti- 
tion is a writing desk on the left and on the opposite side 
a magazine rack with a built-in radio. Toward the rear 
of the lounge are two built-in side tables and on either 
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side of the rear-end doors is a built-in table, one of 
which conceals the equipment for train back-up move- 
ments. 

The lighting is by overhead fixtures, continuous cove 
lighting over the windows and table lamps. 

In the passenger sections throughout the train the in- 
terior lining is, in general, Masonite. The flooring con- 


sists of cork strips set in the corrugated-steel structural 


The air-compressor and condenser unit 


floor, on the top of which is one inch of cork which serves 
as heat and sound insulation. The passenger sections 
are all fitted with continuous closed-type bag racks, on 
the under side of which are built-in reading lights, indi- 
vidually controlled by the occupants of each seat. The 
Heywood-Wakefield seats are rotating and reclining to 
several positions. They have Dunlopillo foam-rubber 
seat cushions and backs of hair-filled inner-spring con- 
struction, stainless-steel foot rails, and upholstered arm 
rests. In all of the chair-car sections there are four 
positions where portable wall-type tables, each with an 


Area-18.06 Jq.in All inside radii ig except where noted 


¢ 


mm. abf. 


Jy 


Center-sill cross-section used on the Silver Meteor cars 


aluminum-edged rubber-surfaced top, and a folding leg 
may be set up. 

'The window posts are spaced 61 in. apart which per- 
mits windows wide enough to accommodate two seats 
each. All side windows are double glazed with polished 
plate glass on the outside and laminated safety plate glass 
on the inside. The sashes are of extruded aluminum 
and are fitted with moisture-absorbing cartridges to pre- 
vent fogging of the inner surfaces. 
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In all of the coach sections the general lighting is by 
recessed ceiling fixtures, in each of which is incorporated 
a small blue lamp to supply a dim, restful light during 
the night hours. The individually controlled. luggage- 
rack fixtures furnish illumination for reading. All toilets 
and lavatories are equipped with porcelain wash basins 
and foot-operated pressure-fed double-pan hoppers, and 
all exposed piping is chrome plated. Each men’s room 
has a 100-volt a.c. outlet for electric razors and each 
women's room has a folding drop seat. 

Each chair-car section has its own individual color 
scheme. These are designated as the green, the coral, the 
brown, the blue, and the pink cars, based on -the pre- 
dominate note in the decorations. Each, however, is 
made up of a number of harmonizing, but contrasting, 
tones, involving ceilings, side walls, upholstery, and floor. 
On the bulkheads at the end of each chair-car section 
are large photo murals in stainless steel frames. Common 
to all of the cars are the Pantasote window shades, the 


The cars are fitted with tight- 
lock couplers 


inside faces of which are beige, and the floors under the 
seats, which are in dark oak. 

„The floors of the tavern, the observation lounge and 
the diner are carpeted. In these sections the windows 
are also softened with drapes. 


The Locomotive 


The locomotive for the Silver Meteor is a 2,000-hp. 
Diesel-electric unit built by the Electro-Motive Corpora- 
tion, La Grange, Ill. In all of its important essentials 
it is identical in design to the “A” units of the 6,000- 
hp. locomotive built by the same company for the Orange 
Blossom Special which went into service on December 
15, 1938. 

The power plant consists of two 1,000-hp. General 
Motors 12-cylinder, two-cycle Diesel engines controlled 
simultaneously from the main throttle. To each main 


Railway M 
APRIL we Engineer 


, 
" 
T 
E 
. 
E 
. 
* 
* 
» 
^ 
* 


engine is connected a 600-volt d.c. generator which sup- 
plies the electrical energy for the 450-hp. traction motors 
in the truck directly below each power plant. The elec- 
trical equipment was supplied by the Electro-Motive 
Corporation. 

The locomotive is 70 ft. 4 in. long over the coupler 
pulling faces and weighs 315,700 lb. in working order. 
This weight is carried on two six-wheel trucks—157,350 
Ib. on the front truck and 158,350 on the rear truck. The 
front and rear axles of each truck are geared to the 
traction motors. The truck assemblies are interchange- 
able with the locomotives used on the Orange Blossom 
Special. They weigh approximately 50,000 Ib. and have 
a wheel base of 14 ft. 1 in. The wheels are 36 in. 
rolled steel and the axles are mounted in Hyatt double- 
row roller bearings. The truck brake equipment is the 
clasp type actuated by four 10-in. by 10 in. brake cylin- 
ders on each truck. 

The locomotive is controlled by three main levers; 
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the main throttle, the reverse lever and the brake handle. 
The movement of the main throttle controls the speed 
of the two Diesel engines through an electro-pneumatic 
device which actuates the speed governor on each engine. 
Local control stations, consisting of fuel- and lubricating- 
oil gages and engine speed indicator, permit the checking 
of engine operation at the engine. At the operator’s sta- 
tion in the front cab is a hot-journal and wheel-slip 
indicator in addition to the customary speed indicator, 
air-brake and automatic-train-control gages. 

Train heat is supplied by a Clarkson type steam gen- 
erator working at 225 lb. pressure. The feedwater 
pumps, fire control and train-line pressure regulation is 
tully automatic and adjusted by a hand rheostat. Steam 
from this boiler heats the operator’s cab and warms the 
engine water systems during lay-over or maintenance 
periods. 
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Results and Conclusions ef 


Locomotive Slipping Tests” 


Ws all of the tests made the lifting of the driving wheels 
was confined entirely to the main pair of wheels and no 
lifting was observed on any of the other drivers. The 
suggested explanation for this action being limited to the 
main wheels at the speeds of testing is: (a) the actual 
overbalance in the main pair of wheels was always higher 
than on any other pair (Table III) and (b) the un- 
sprung weight of the main pair of wheels is about 5.000 
to 8,000 Ib. greater than any other pair (Table IV). A 
discussion of the influence of these two factors is given 
later in this paper. 

The location of the counterbalance in all these tests 
was found to be in the up position when the wheel was 
a maximum distance off the rail. The exact number of 
degrees that the counterbalance is off from the up ver- 
tical position has not vet been analyzed from the moving 
pictures. It is apparent from the pictures that once the 
wheels start lifting it is off the rail more than it is on 
the rail so that the counterbalance may be in almost any 
position, depending up the degree of lift. 

Because of the see-sawing action of the pair of wheels 
across the rail as it vibrates up and down on the rail, the 
plane of the wheel is inclined to the rail instead of being 
vertical. This action may have some significance from 
the standpoint of what is happening in: (a) driving- 
wheel fits on axles; (b) stresses leading to failure of 
wheel centers; (c) axle stresses and failure in whecl 
fits; (d) misalignment of driving rods from their normal 
plane of operation, and (e) probable momentary trans- 
fer of tremendous forces on the other than main drivers 
in case of the application of sand. 

It is generally confirmed that the engine crews are 
seldom aware that high-speed slipping is taking place 
in road service and neither in these slipping tests nor in 
road service has the crew known that rails were being 
kinked. In this respect the crews are becoming better 
acquainted with the handling of such power and wider 
use is being made of special devices to take care of these 
operating conditions. 

The speed at which the driving wheel just begins to 
leave the rail is taken from pictures where the first evi- 
dence of an intermittent puff of smoke or fire is observed 
between the wheel and rail. This occurs when the coun- 
terbalance is in the down position adjoining the rail. 
This is an indication of a great change in wheel-rail 
pressure taking place and was the only means of deter- 
mining just when the wheel started to leave the rail. 
Above this speed the wheel lifts off the rail an increasing 
amount as the speed increases and goes into violent vibra- 
tion. It is in this latter speed range when rail damage 
may be produced although between these two speeds a 
number of marks of various degrees are produced on 
the rail. 


4-6-4 Locomotive Tests 


No rail damage sufficient to require replacement oc- 
curred in these tests with the exception of the first 4-6-4 
locomotive tested. No. 3012, at a slipping speed of 108 
m.p.h. Here 39 rails required replacement, the worst 


* Part II of the abstract of a paper presented before the New York 
Railroad Club, in connection with motion pictures, on February 17, 1939. 
f Vice-President, Timken Roller Bearing Company, Canton, Ohio. 
tt In charge of railway engineering and research, Timken Roller Bearing 
Company, Canton, Ohio. 
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kink being 'g in. deep as measured over a length of 3 ft. 
In this test there were a total of 70 impressions on both 
rails which were produced when the wheel came down 
and struck the rail and of this total 53 were on the right 
and 17 on the left rail. These so-called rail impressions 
varied from 12 in. to 52 in. in length. The depth of 
these impressions varied from just being visible marks to 
actual kinks and the breaking of the scale on the web of 
the rail. 

This same locomotive was also tested at one lower 
slipping speed of 98 m.p.h. and at this speed is was con- 
sidered as having lifted slightly. 

Locomotive No. 3001, which was essentially the same 
as No. 3012 with the exception that all drivers were 
equipped with roller bearings instead of plain bearings 
as on No. 3012 (both engines had heavy reciprocating 
parts and 315 lb. overbalance) was tested at slipping 
speeds of 88, 98 and 100 m.p.h. The performance at 
these speeds was comparable to the No. 3012. Tests 
on these two locomotives made it apparent that the ap- 
plication of roller bearings on the driving axles had no 
practical influence on the speed at which the wheels 
would leave the rail. 

Locomotive No. 4003 was used in the third test and 
the important difference of this engine over Nos. 3012 
and 3001 was that the total of the reciprocating weights 
was only 1.026 Ib. as compared to 2,109 Ib. In addition 
rollr bearings were applied on all drivers including 
roller bearing crank pins and lightweight driving rods. 
Three slipping tests were made at 112, 123 and 128 
m.p.h. and the main driving wheels lifted off the rail 
34 in. at 128 m.p.h. and this compares with a lift of 7$ 
in. on No. 3012 at 108 m.p.h. The important difference 
of this test of No. 4003 over No. 3012 was that no rail 
damage was done on any of these tests of No. 4003. At 
112 m.p.h. there were indications that the wheel was 
just beginning to leave the rails and this compares with 
88 m.p.h. found on Nos. 3012 and 3001, to indicate an 
increase of 27 per cent in speed. 

Explanation as to why rail damage did not occur in 
this test may be found in the fact that on No. 4003 the 
wheel overbalance constituted a hammer having 103 Ib. 
weight while the No. 3012 had 315 Ib. The impact of 
this smaller hammer was not sufficient to cause rail 
damage. 


4-8-4 Locomotive Tests 


Two 4-8-4 locomotives with approximately the same 
overbalance, but differing in that No. 5623 had 44 per 
cent less weight of reciprocating parts than No. 5604, 
were tested. No. 5604, at slip speeds of 93 and 102 
m.p.h., showed no wheel lift but at 104 m.p.h. it was be- 
lieved to have lifted. At the time this locomotive was 
tested it was believed that the main overbalance was 310 
Ib., but since the test results did not develop as antici- 
pated and in line with the other locomotives it was de- 
cided to weigh the overbalance after the completion of 
the test when it was found actually to be 125 Ib. With 
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the large percentage of unbalanced reciprocating weights 
this locomotive proved to be a very bad rider at these 


test speeds and the general vibration of the entire loco- - 


motive was so severe that the focus of the camera lenses 
was disturbed during the test run. As a result, the pic- 
tures are slightly out of focus on all three tests which 
never happened on any of the other locomotives tested. 
Owing to this fact it is difficult to determine the inter- 
mittent puffs of smoke usually expected and the observa- 
tions in Table II involve some doubt. 

No. 5623, with lightweight reciprocating parts, was 
slipped at 111 and 115 m.p.h. without rail damage. Nor- 
mal riding characteristics were observed at these speeds 
in comparison with the poor qualities of No. 5604 to the 
extent that No. 5604 could not be used at such speeds in 
road service. It is interesting to note that two of these 


six locomotives tested. The mathematical basis for these 
curves is given in the appendix of this paper showing 
that the vibration of the locomotive is treated as a sys- 
tem having a single degree of freedom for the simple 
case where springs are interposed between two masses 
which operate on a second set of springs. One of these 
masses is the sprung weight such as the boiler, frame 
etc.; the second mass is the unsprung weight of the 
driver axle assembly. These two masses are separated 
by driving springs and this unit is supported on the track 
structure which is considered here as an elastic founda- 
tion functioning as springs. This system has certain 
critical frequencies and if the driving wheels rotate near 
such critical speeds then forced vibrations will be pro- 
duced by the overbalance. It is realized that these ideal 
assumptions are not fully realized in the case of actual 


Table V — Comparison of Actual with Calculated Speeds at Which Main Driver Leaves Rail 


Speed at which main driver just leaves the rail, m.p.h. 


Calculated values 


Dve to Rail 
vibrations Due to damage 
Reciprocating Train speed track modulus inertia Slip speeds at which locos. requiring 
Locomotive weight Overbalance entering 1,500 Ib. pe effects of were tested and observations replace- 
Class Number per side, Ib. 1 greased section in., per in. overbalance as to main wheel lift off rail ment 
4-6-4 3012 2,109 315 56 86 99 98—Lifted slightly None 
66 108—Lifted 7$ in. 39 rails 
4-6-4 3001 2,109 315 47 88—Intermittent pat smoke 
Believed just lifting None 
67 86 100 98—Lifted slightly None 
70 100—Lifted slightly None 
4-6-4 4003 1,026 103 72 112—Intermittent puff smoke 
Believed just lifting None 
78 114 158 123—Lifted slightly None 
81 128—Lifted 34 in. None 
4-8.4 5604 2,480 125 67 93*—No smoke or lift visible None 
74 94 120 102—No smoke or lift visible None 
80 *104—Smoke visible—Believe 
lifted slightl None 
4-8-4 5,623 1,378 115 78 XS us 111—Lifted slightly None 
80 97 127 115—Lifted about % in. None 
2-10-4 6314 2,453 175 51 n OK 80—Lifted slightly None 
53 79 96 80—Lifted slightly None 


locomotives save approximately $503 per day in oper- 
ating expense by doubling the North Coast Limited and 
the Empire Builder between Aurora, Ill. and St. Paul, 
Minn., a distance of 402 miles, when normal train heat- 
ing conditions permit. This engine satisfactorily makes 
the schedule with trains as heavy as 23 passenger-train 
cars. It is an outstanding performance and illustrates 
in marked fashion the wide field of usefulness for heavy 
eight-coupled locomotives equipped with proper balance 
and light-weight reciprocating parts thus permitting their 
operation at passenger-train speeds. 


2-10-4 Locomotive Tests 


The 2-10-4 locomotive tested is a heavy freight engine 
designed originally for hauling coal over the Beardstown 
Division from Southern Illinois to the Chicago district. 
Two slip tests were made at 80 m.p.h. which showed the 
wheel lifting slightly. 

The motion pictures show relatively smooth operation 
of this large locomotive at the slipping speed of 80 m.p.h. 
and illustrates the wide value of usefulness for this heavy 
type of locomotive when equipped with the speed-raising 
factors of lightweight parts in connection with stabilized 
lateral motion following the use of roller bearings. 


Effect of Overbalance on Wheel Lifting 


An anlysis was made of the influence of the various 
factors which would cause forced vibrations of the driv- 
ing wheel on the rail. Such calculations may enable one 
to predict the critical wheel speed as well as to give a 
rational explanation of the test results. Figs. 3, 13, and 
19, and Table V show curves made in this study for the 
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* Camera lens focus changed during test run and pictures were slightly out of focus due to severe locomotive vibrations explained in text. 


locomotive operating conditions, but until further data 
are available this method of analysis presents some very 
interesting facts which will now be discussed. 

The speed at which the main driving wheel should 
leave the rail for various modulii of track structure is 
shown in Fig. 3* for all three 4-6-4 locomotives tested. 
The lower full line curve shows the wheel for Nos. 3012 
and 3001 having 315 lb. overbalance as lifting at 86 to 
90 m.p.h. for a track modulus varying from 1,500 to 
3,000 Ib. per in. per in. If the track was considered very 
rigid so that no vibration phenomenon were present then 
'the inertia effect of overbalance would cause the wheel 
to leave at 99 m.p.h. as indicated in Fig. 3. Similar 
comments may be made of the upper full line curve for 
No. 4003 where the wheel is shown leaving the rail at 
114 to 128 m.p.h., while if the inertia force of the over- 
balance was considered as a criterion, then the wheel 
would not leave until 158 m.p.h. The upper dotted 
curve predicts the condition for zero overbalance which 
was not tested. 

A comparison of these calculated speeds at which the 
wheel leaves the rail is shown in Table V with the ob- 
served values from test. 

Several general deductions which may be observed 
from this study are: 

(a) When the overbalance is large, such as 315 1b., then the 


stiffness of the track has very little influence on the speed at 
which the driving wheel leaves the rail. 

(b) As the overbalance approaches zero the value of the stiff- 
ness of the track becomes more important but such high allow- 
able speeds are not of immediate interest. 


* Figs. 3 to 8 inclusive appear on page 88 of the March issue. 
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(c) Vibration phenomenon in many cases causes the wheel to 
lift off the rail within present locomotive operating conditions 
and at a speed much less than that required for the inertia force 
of the overbalance to be equal to the wheel load. 

(d) Reduction of overbalance is a more important factor than 
increased track stiffness to permit higher operating speeds—this 
does not mean that heavier track is not desirable in order to 
reduce track stresses. 

(e) A decrease of 1,000 Ib. in the unsprung weight of the 
driving axle with 200 to 300 Ib. overbalance would increase the 
speed at which the wheel leaves the rail by about 3 to 4 m.p.h.— 
this is not shown by these curves but may be determined using 
the calculations given in the appendix. f 
: (f) More fundamental test data are necessary for the general 
application of vibration theory in practice, but indicated pro- 
cedure gives results in good agreement with test values as shown 
in the table. 


Main-Rod Error in Counterbalance Calculations 


It is now customary in counterbalance calculations to 
consider the scale-pan weight of the back end of the main 
rod as rotating and the front-end weight as a portion of 
the total reciprocating weights. This procedure has ex- 
isted for many years, although Henderson, in 1907, in 
his book, “Locomotive Operation,” page 57, recognized 
that the proper division of back- and front-end weight 
requires a determination of the radius of gyration. He 
suggested that the radius of oscillation be found experi- 
mentally by swinging the rod as a pendulum. His prac- 
tical conclusions for main-rod designs prevailing at that 
time were ‘‘one-half of the weight of the main rod is not 
far wrong for an approximation as to the balance needed 
to be added to the main wheel, considered as acting at 
the crank-pin radius.” 

This discrepancy between the existing procedure and 
the recommendations of Henderson introduces consid- 
erable error in the counterbalance statement of locomo- 
tives. Unfortunately, this error is in the wrong direc- 
tion in that the overbalance in the counterbalance plane 
is actually higher than that given by the usual counter- 
balance statement. The actual error in the plane of 
counterbalance for the back end of the main rod and the 
corresponding increase in dynamic augment at diameter 
speed above the usually calculated value for the respective 
cross-counterbalanced engines is: 


Increased 
Main-rod dynamic 
error, augment, 
Locomotive 1b. lb. 

3001-3012 aaea one nb 107 4,800 
4003. 1 uot AE tecture COS TN 78 3,500 
(e E ns A E ETT OS 131 5,100 
8623: | cire OE hgh S E NE C 112 4,300 


The above statements are based on pendulum tests of 
the main rods on the 4-6-4 and 4-8-4 locomotives used 
in these slipping tests. Here is was found that seven- 
eighths of the scale-pan weight of the back end of the 
plain-bearing main rod should be considered as rotating 
weight, and on roller-bearing rods a ratio of 0.82 was 
ascertained. For this reason, the counterbalance record 
in Table III gives the usual statement of balance along 
with the corrected values. These corrected values are 
the basis of all calculations in this paper unless specified, 
although, where reference is made to overbalance in 
either the text or in curves, the conventional overbalance 
value is stated. 

Static balancing of the main driving axles is still being 
used on many locomotives, and the mechanical officers 
of some railroads are firm in their convictions that such 
a method has resulted in satisfactory operation of their 
locomotives. Some justification for their contentions 
may be attributed to the above-mentioned error in the 
distribution of main-rod weight. In the case where 
wheels are statically balanced, the compensation for this 
error tends to bring the static balance to an actual value 
which is somewhere between the static and cross-balanced 
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wheels and may result in a favorable balance from the 
standpoint of dynamic augment and speed at which the 
wheels will leave the rail. 


Vertical Rail Forces Under the Main Wheel 


Dynamic augment due to overbalance is the usual 
variable force calculated as acting on the rail, but there 
are two additional rail forces which are present and some- 
times of considerable importance, but very seldom, if 
ever, considered. These two forces are a function of the 
angularity of the main rod and produced by (a) piston- 
thrust values from the indicator card, and (b) the inertia 
of reciprocating parts. It is the combination of these two 
forces with that of the dynamic augment which are cal- 
culated here for the six locomotives tested and may be 
considered as the three principal factors constituting a 
resultant variable force on the rail. This resultant must 
be added to the static wheel load, plus any forces due to 
locomotive oscillation, vibration (impact factor), etc., and 
does not take care of additional forces due to irregular 
track, out-of-round wheels, etc., or the correction for 
wheel arrangement and spacing. 

These calculated forces are shown for all three 4-6-4 
locomotives in curves of Figs. 4, 5, 6, and 7. Maximum 
dynamic augment due to overbalance for various locomo- 
tive speeds is shown in Fig. 4, while Figs. 5 and 6 indi- 
cate how the three forces and their resultant varies dur- 
ing one revolution of the driving wheel. Fig. 7 com- 
pares the resultant rail forces shown in Figs. 5 and 6 
for the cases of locomotives No. 3012 and 3001 having 
conventional weight of reciprocating parts and overbal- 
ance with No. 4003 which has light-weight reciprocating 
parts and low overbalance. The effect of the unbalanced 
reciprocating weight in producing shaking forces in the 
fore and aft directions as well as nosing or turning mo- 
ment of the locomotive on the rails is shown in Fig. 17. 
In this the influence of tractive force at the wheels js 
neglected. . 

Similar studies are also shown for 4-8-4 locomotives in 
Figs. 14 to 18, inclusive and for 2-10-4 type in Figs. 20 
to 24, inclusive. 

Commenting on all these curves, it should be noted 
that as a result of about 50 per cent reduction in recipro- 
cating weight and lower overbalance a much more favor- 
able condition on track and locomotive is obtained as 
follows: 

(a) Reduction of 60 per cent in dynamic augment is obtained 
on the 4-6-4 (Fig. 4) and 75 per cent on the 2-10-4 locomotives 
(Fig. 20). . 

(b) Even though the overbalance is decreased, the unbalanced 
forces producing shaking and nosing moment are at the same 
time decreased about 40 per cent for the 4-6-4 (Fig. 8) and 
about 25 per cent for the 2-10-4 locomotives (Fig. 24). De- 
creasing the overbalance in itself without reciprocating weight 
will increase the unbalanced disturbing forces shown in Figs. 8 
and 24. There is a limit to which the unbalanced forces on con- 
ventional engines may be increased to give good riding qualities 
of a locomotive and minimum cost of track and locomotive main- 
tenance, all of which are unknown factors from a standpoint of 
dollar value. . 

(c) Resultant variable rail force for 4-6-4 locomotives (Fig. 
7) shows a favorable reduction of about 55 per cent in the down- 
ward, and 75 per cent in the upward directions to give a 65 per 
cent less overall change in variable rail force. 

(d) Resultant variable rail force for the 2-10-4 locomotives 
(Fig. 23) shows a favorable overall reduction of about 68 per 
cent. This modified M-4-A was not tested, but is under con- 
struction, and it will be interesting to observe its service per- 
formance in view of its being underbalanced as calculated by 
conventional methods. 

(e) With about the same overbalance on the two 4-8-4 loco- 
motives the dynamic augment (Fig. 14) is about the same, but, 
due to the 44 per cent lower weight of reciprocating parts of 
No. 5623 compared with No. 5604, the resultant rail force (Fig. 
17) is about 25 per cent less in the downward, and 40 per cent 
less in the upward, direction to give about 30 per cent less 
overall change in variable rail force. 
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(f) Of the two 4-8-4 locomotives having about the same over- 
balance, No. 5623, with 44 per cent lower reciprocating weight 
than No. 5604, gives about 35 per cent less disturbing force 
(Fig. 18) and should be a much better riding engine as was 
found on the test. 

(g) The frequency of the rail force components due both to 
piston thrust and inertia of reciprocating parts is twice that of 
the dynamic augment, as indicated in Figs. 5, 6, 15, 16, 21, and 
22. For this reason their effect (neglecting that they do not vary 
according to a sine law) in causing vibrations at the test speeds 
is of much less importance than the dynamic augment. 

(h) Large variations in wheel pressure and the large magni- 
tude of the shaking forces and nosing moments given in all these 
curves may be suggested as being partially responsible for inter- 
mittent slipping of drivers to the extent that it affects the fric- 
tional coefficient between the wheel and rail. 

It is appreciated that the above analysis is based on calcula- 
tions, although only fundamental principles of mechanics are ap- 
plied. The procedure used requires much additional study in 
correlation with further locomotive and track tests. 


Permissible Locomotive Operating Speeds 


Following these tests it was necessary to establish 
maximum safe operating road speeds from the standpoint 
of rail damage for locomotives of the classes tested. Such 
speed was determined from a study of: (a) The slip- 
ping test speed at which the main driving wheels started 
to leave the rail; (b) speed for which the dynamic aug- 
ment was equal to 50 per cent of the static wheel load, 
and (c) speed at which the calculated rail stress would 
be about 30,000 Ib. per sq. in. It was considered that a 
compromise maximum speed for locomotive operation 


Table VI — Permissible Maximum Locomotive Road Speeds 


Weight, Ib. 
Lu ~ Max. 
Reciprocating Overbalance road speed, 
Locomotives parts main wheel m.p.h. 
4-6-4 (like nos. 3012 and 3001) .. 2,109 315 75 
4-6-4 (like No. 4003) .......... 1,026 103 No limit 
4-8-4 (like No. 5604 but with con- 
ventional overbalance) ....... 2,480 310 75 
4-8-4 (like No. 5623) ........... 1,378 115 No limit 
2-10-4 (like No. 6314) .......... 2,453 175 60 


could be selected from these three criteria which would 
not cause rail damage. On this basis, the maximum road 
speeds were specified as in Table VI which indicates the 
increase in allowable speed permitted on those locomo- 
tives equipped with light-weight reciprocating parts over 
those having conventional weights. In order to make 
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Fig. 25—Comparison of stress-strain diagrams for Timken High- 
Dynamic and plain carbon steels 
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train schedules, however, it is necessary to exceed the 
speed values given in Table VI by about 5 m.p.h. 


Method of Obtaining Light Reciprocating and 
Rotating Weights 


The material used in these parts has the trade name of 
Timken high dynamic steel and the chemical analysis and 
physical properties are given in Fig. 25 in comparison 
with plain carbon steel commonly used. All parts are 
steel, except for the use of an aluminum crosshead shoe, 
and detail weights of the respective parts are shown in 
Table II in comparison with parts of conventional design 
and material. 

All parts are heat treated and are either die forged, 
rolled, or steel tubing, with the exception of crank pins 
which are hammer forgings. Particular emphasis is 
placed on proper grain flow for maximum strength. In 
addition to using a material having over twice the static 
strength of the usual steel used for this purpose, im- 
portant consideration is given to the shape of the various 
design members so as to give the proper distribution of 
metal for maximum strength with minimum weight. 

Further data on this subject are published in the 
Transactions of the American Society of Mechanical En- 
gineers, April, 1937, page 225*. 


Future Locomotive Design 


General conclusions from this paper indicate that many 
new problems are associated with high-speed locomotives. 
It is believed that the application of light-weight parts 
both to the reciprocating and rotating parts will be an 
essential modification required on high-speed steam loco- 


Fig. 26—A rail kink Vs in. deep produced by locomotive No. 
3012 at 108 m. p. h. slipping speed 


motives for satisfactory operation of not only the locomo- 
tive, but also the effect such operation will have on ex- 
isting and even greatly improved track and bridge 
structures. 

While it is not difficult to obtain agreement that such 
weight reductions are desirable, there may be some ques- 
tions as to whether satisfactory designs are available, and 
operating performance records indicate the advisability 
of making such departures from conventional practice. 
The answer to these questions may be found from the 
record of 64 locomotives which are in operation over 
several railroads in the heaviest and fastest passenger 
and freight service where the total accumulated service 
is 9,000,000 miles. All of these locomotives have light- 
weight reciprocating parts and 14 have, in addition, light- 
weight rods and roller-bearing crank pins. These 14 en- 


* For an abstract of this paper see Railway Mechanical Engineer, Au- 
gust, 1937, page 348. 
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gines have a total accumulated service of 1,700,000 miles. 
New applications being built or just placed in service also 
total 14 locomotives. 

The usual price of pioneering has been experienced in 
this field of lightweight parts in that failures have oc- 
curred. This development generally has been extremely 
encouraging, and in this respect much credit is due those 
railroads which have contributed toward its success. 


Appendix 
Formula for Determining the Speed At Which 
Driving Wheels Just Lift Off the Rail 
Due to Vibrations 


The equation used to calculate the minimum locomotive 
speed, in miles per hour, at which a driving wheel of a 
steam locomotive lifts off the rail due to vibrations caused 
by overbalance (or underbalance) is: 


SOR hung 


Mh mE ise 
35.2 35.2 ees Kai 

Wa ——.-JpRWae 
s+Ww 


Where: 


m.p.h. = lowest speed at which wheel leaves rail, m.p.h 
w = angular velocity of driving wheel, radians per second 
D = diameter oí driving wheels, in. 
£ = acceleration of gravity = 384 in. per second per second 
= Crank radius, in. 
K  - spring stiffness of spring between driving-axle housing and frame 


E 3 side, lb. per in. 
il stiffness = force required to depress rail a distance of one 
inch, lb. per in. 
S = Sprung weight per driver, Ib. 
Wover = overbalance at crank radius per driver, Ib. 
W = unsprung weight per driver, Ib. 


'The derivation of the above equation is given below. 
In this derivation, vibrations of the body of the locomo- 
tive, the effects of friction, the effects of inertia forces on 
the reciprocating parts combined with angularity of the 
main rod, the effects of piston thrust due to steam pres- 
sure combined with angularity of the main rod, the effect 
of rail deflection due to one driver on vibrations of the 
other drivers, the effect of the mass of the rail, the effect 
of the spring equalizer system, and other effects are neg- 
lected. It is believed that all these effects are secondary 
compared to the effect of overbalance when the over- 
balance is considered as is the case on most steam loco- 
motives. 

With the above simplifications, the disturbing force on 
a driving wheel tending to set up vertical vibrations of 
the driver on the rail is: 


Woner 
F = —--- wR coswt 
Li 
this being the upward component of the centrifugal force 
on the equivalent overbalance in the wheel at crank 
radius, with 
t = time in seconds which has elapsed since the crank was at its extreme 
downward position ‘the overbalance is assumed to be directly opposite 
the crank). 
The upward displacement of the driving wheel from its 
normal position due to the above disturbing force will be 
(Vibration Problems in Engineering, by S. Timoshenko, 
page 9, equation 19) : 


Be 1 RWover [d 
X = ——- -*—x———--.— — — —— cos wt 
(K + Krai) )1-- «e? Ww P2 — w? 
me 
Where 
i (K + Krung 
wo 
and the maximum value of \ will be 


RW. er w? 


Xmax = - 


x 
y F2--2 


If the wheel is on the point of leaving the rail, then 


this being the deflection of the rail due to the static wheel 
load. Then the minimum speed at which the wheel will 
leave the rail is obtained by solving the equation: 


SHW OC RWover w? 
Kl w P? w2 
which gives 
(k — Kral) g 
Km A Wover n Krait 
aie: d ( 89 ere R W + (=) RWover 
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Fig. 27—Worn spot on right rail at tie marker No. 55; produced 
by locomotive No. 3012 at 108 m. p. h. slipping speed 
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Fig. 28—Worn spot on rail three feet before tie marker No. 50; also 
produced by locomotive No. 3012 at slipping speed of 108 m. p. h. 
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Wet-Bulb Thermostat Controls 


Air-Conditioning Unit 


"T uk Vitalized air-conditioning system of the B. F. 
Sturtevant Company, Hyde Park, Boston, Mass., con- 
sists essentially of a blower and spray-cooling unit, an 
ultraviolet-ray sterilizer, and a wet-bulb thermostat con- 
trol.* The wet-bulb thermostat is designed to operate 
in conjunction with other control apparatus of any 
standard or special design for the control of temperature 
and humidity in passenger cars. Its function is to pro- 
duce economy in ice consumption in cars equipped with 
ice-chilled-water air-conditioning systems and to reduce 
the maintenance of Freon of steam-jet-equipped cars by 
effecting more continuous operation, 

The thermostat consists essentially of a small hard 
brass alloy reservoir to which a supply and return-water 
connection is made from the main spray nozzle water- 
pumping system through a small copper tube. This tub- 
ing is installed as readily as electric wiring since it can 
be bent around corners and connected with standard 
flared fittings. Insulation against sweating is provided 
by standard commercial hollow-sponge rubber tubing 
and felt where necessary. 

A few drops of water each minute (depending upon 
evaporation) find their way from the reservoir into a 
special leather sack or boot which becomes uniformly 
wetted over its entire outer surface. This water evapor- 
ating from the surface cools the interior of the boot to 
the wet-bulb temperature of the surrounding air. A 
mercury thermometer inserted into the sack, therefore, 
records this wet-bulb temperature. 

At a predetermined point in the stem of the ther- 
mometer, corresponding to a given wet-bulb tempera- 
ture, a wire is fused through the glass to contact the 
mercury when it rises to the proper wet-bulb tempera- 
ture. Thus an electrical connection is established and 
the circuit completed through a relay whenever the mer- 
cury is at the desired wet-bulb temperature or higher. 


When the wet-bulb temperature is lower the electric cir- ` 


cuit is opened and the relay de-energized. The entire 
device is placed in the outside air intake opening of the 
passenger car so that at all times, while the air-condition- 
ing system is in operation, the wet-bulb thermostat is 
subjected to an ambient temperature corresponding to 
the outside air. 

The relay is in turn connected electrically into the 
miain air-conditioning control panel to operate a damper 
motor which will change an automatic damper setting 
from approximately 25 per cent outside air to below 
100 per cent outside air and vice versa. At all outdoor 
wet-bulb temperatures above the predetermined temper- 
ature the dampers will shift to admit 100 per cent out- 
side air. Thus the car is provided automatically with 
100 per cent clean, fresh, washed and filtered outdoor 
air at all times when weather permits and at all other 
times with 25 per cent outdoor air and 75 per cent recir- 
culated, but still washed and filtered air. 

At no time is the mechanical refrigeration apparatus 
beneath the car overloaded. In fact, it is kept in more 
continuous operation by the control since the dampers 
reset automatically under wet-bulb temperature control 
to maintain a more nearly constant load upon the 
evaporator. 

Cars equipped with ice-chilled-water systems will cool 


* A description of this equipment appeared in the December, 1937, issue 
of the Railway Mechanical Engineer, page 564 
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Standard coach control panel, including wet-bulb thermostat connections 


by evaporative cooling and consume no ice for refriger- 
ation during the period when the dampers are set auto- 
matically to 100 per cent outdoor air. 

An automatic water-regulating valve and a water 
strainer are provided with each wet-bulb thermostat. 
These devices need only occasional attention. Experience 
has shown that when properly adjusted the valve will 
regulate the proper water flow for an entire summer 
without attention and the strainer need be cleaned no 
oftener than once or twice a season. 

The wet-bulb thermostat may also be used for regula- 
tion of the ultraviolet sterilizer at all times when the 
outside air dampers are set to the 25 per cent position. 
This would include the heating season and periods when 
mild weather conditions exist out of doors, such as in 
the spring and fall, and summer mountain weather at 
high altitudes. The relative humidity of the car may 
also be regulated uniformly without window condensa- 
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tion under such weather conditions. Water freezing 
temperatures cannot damage the control and, in most 
installations, the water will dry from the leather boot 
and drain from the reservoir when the main pump stops 
long before freezing weather exists. The control will 
also regulate the ice-water bypass valve in cars equipped 
with ice-chilled-water systems so that water will not pass 
through the ice bin during the evaporative cooling setting 
of the outside air dampers. This is essential for ice 
economy. On mechanically refrigerated cars the con- 
trol can be made to shut down the compressor com- 
pletely when evaporative cooling is possible. 

The principle of the application of the wet-bulb 
thermostat to railway cars depends upon the fact that 
the quantity of heat in air at any given wet- and dry-bulb 
temperature is determined by the wet-bulb temperature. 
In a conventional type of railway car full of passengers 
the usual maximum wet-bulb temperature of the air 
entering the evaporator coil (mixed outdoor and recir- 
culated air) is in the neighborhood of 70 deg. F. The 
evaporator must cool this air to a wet-bulb temperature 
of approximately 55 deg. under maximum load con- 
ditions. The reírigeration tonnage rate requirement is 
determined as a íunction of the difference between 
these two wet-bulb temperatures. 

But there are many times when maximum conditions 
of outdoor temperature do not exist. If at such times 
a damper could be adjusted to admit outdoor air with no 
recirculated air and water sprays could be directed into 
intimate contact with the outdoor air to remove dust 
and secure the necessary benefit of evaporative cooling 
plus refrigeration, it would be possible to reduce odors 
and bacteria in the car by the very fact that the car 
would be ventilated by 100 per cent outdoor air, prac- 
tically sterile and odor-free. 

A 70-deg. F. wet-bulb temperature thermostat sup- 
plemented with water sprays and refrigeration will bring 
this about and make possible the introduction of 100 
per cent outdoor air at all times when the outdoor wet- 
bulb temperature 1s low enough (70 deg. F. or less) not 
to overload the existing mechanical refrigeration ap- 
paratus. 

Careful daytime studies of government weather bureau 
records indicate that trains running through territories 
in the vicinity of Philadelphia to St. Louis, to Dallas, 
Tex., or through regions north or west of this route 
can be operated with 100 per cent outdoor air under 
wet-bulb thermostat control slightly over 50 per cent 
of the time during a typical summer of June, July, Aug- 
ust and September. 

During the remainder of the time resort must be made 
to air conditioning with partially recirculated air. Under 
these circumstances the recirculated air and the outdoor 
air are then passed through the coils of the evaporator 
and washed with water sprays. The recirculated air is 
treated intensely with ultraviolet radiations to imitate 
the lethal action of sunlight upon bacteria and other 
micro-organisms. The ultraviolet sterilizer is said to 
produce a bacteriological result in a car equivalent to 
that which was obtained by the introduction of 100 per 
cent (approximately 2,000 cu. ft. per min.) outside air 
through the air-conditioning system into the car. The 
total power input to the sterilizer is about 12 amp. at 
38 volts. 

The ultraviolet sterilizer was first operated in rail- 
way service during the fall of 1937 after laboratory tests 
to establish the design had been completed. A careful 
check upon the apparatus in actual service at the end of 
the winter season disclosed remarkable agreement with 
laboratory tests and germicidal benefits from the lights 
as predicted. The regular sterilizer equipment produces 
no perceptible quantity of ozone, but when the presence 
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The wet-bulb thermostat control permits the admission of one- 
hundred per cent outside air in mild weather 


of the small quantities of ozone found in mountain air 
are desired, special ultraviolet lights may be provided 
in combinations to meet any desired standards. 

It can be shown that the application of vitalized air 
conditioning to railway cars will result in a saving of 
maintenance expense of existing mechanical equipment 
through less frequent starts and stops. The conven- 
tional air conditioning system of today is designed for 
about six or seven tons per 24 hours’ refrigerating capac- 
ity. Under such loads the compressor will operate al- 
most continuously, but at other times the refrigeration 
load is reduced sufficiently to make it necessary for the 
controls to stop the compressor more or less frequently, 
depending upon the mildness of the day and the number 
of passengers in the car. 

When the wet-bulb thermostat shifts the damper set- 
ting to 100 per cent outdoor air, the effect or recircu- 
lated air upon the operation of the system is, of course, 
removed. Under such circumstances a more continuous 
operation of the compressor equipment is made possible. 
Furthermore, the compressor equipment will shut down 
completely, allowing the water sprays to exert a cooling 
action by evaporative cooling under mild weather con- 
ditions and in favorable sections of the country. 

Savings because of the absence of the need of remov- 
ing evaporator coils and blowing them out with steam 
or chemicals to render them free of odor-producing col- 
lections of scum and algae growth are indicated. It is 
also expected that less frequent cleaning of the air ducts 
will be necessary. 


Apex Safety-Steel 
Running Board 


A new type of metal running board for all kinds of box 
cars, as well as running boards for locomotives and loco- 
motive tenders, has recently been developed and placed 
on the market by the Apex Railway Products Company, 
Chicago. 

This running board is of the grating type with both 
the longitudinal and latitudinal bars serrated to assure 
safe footing for trainmen and other employees, regard- 
less of weather conditions. The running board utilizes 
the Tri-Lok method of fastening the bars together, the 
Apex Railway Products Company having been exclu- 
sively licensed by the Tri-Lok Company, Pittsburgh, 
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Details of application—note the serrated top surfaces 


Pa., to use this method of construction in making run- 
ning boards for use on all railroad rolling stock. 

In assembling, the bearing bars are set on edge with a 
series of J-slots uppermost and with these slots in adja- 
cent bars curving alternately in opposite directions. Each 
bar is held in a rigid steel frame assuring accurate aline- 
ment. Cross bars of the same depth and width as the 
bearing bar slots, are then forced into the slots, under a 
1,600-ton press. This completes the triple twist and 
turn lock from which the name Tri-Lok is derived. 


Principle of construction of the Apex tri-lok running board 
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The Tri-Lok bearing bars are not punched or cut be- 
low the neutral axis, so that the strength of the lower 
or tension side is unimpaired. The wedge action from 
forcing the cross bars into the curved locking slots is 
said to increase the strength of the upper or compression 
side and hence make the load-carrying capacity of the 
bearing bars greater than that of corresponding solid 
bars. 

The cross bars are of sufficient depth to eliminate 
lateral deflection of the bearing bars and, because of the 
rigid lock at the joint, they act also as cross braces giv- 
ing an even distribution of a concentrated load over a 
wide panel. The rigidity of this construction permits 
the use of light sections, with the result that this metal 
running board is, in certain cases, even lighter than the 
standard wooden running board. 

The material is made up of 0.25-per cent carbon, cop- 
per-bearing steel and the separate units which make up 
the complete running board are hot-dipped galvanized 
after the entire assembly has been completed. It is esti- 
mated that this running board will last the life of the 
car without maintenance costs of any kind. 

The serrated top surface of this running board pre- 
sents a safe walking surface regardless of weather con- 
ditions. The serrations are sufficiently sharp to crush 
sleet or ice under a man’s weight, and the spacing be- 


Apex tri-lock running board and handbrake step applied to a box car 


tween the bars is sufficient to furnish an available hand 
hold in case of emergency. It is likewise claimed that 
this running board will be self-cleaning due to the fact 
that it presents a 90 per cent open area. Under ordinary 
conditions it will be impossible for snow to collect to a 
sufficient depth to cover the serrated walking surface. 

The Apex Tri-Lok running board consists of seven 
sections on a standard 40 ft. car. The five center sec- 
tions are approximately 81 in. long and are spaced % in. 
apart. The end sections vary according to the exact 
dimensions of the car and are purposely kept smaller to 
insure lower replacement costs in the event that the car is 
cornered in service. 

These sections can be attached to the standard saddles 
now in use and the method of fastening will make possi- 
ble the use of standard A. A. R. 3$-in. bolts or rivets. 
The application of this type of running board entails the 
use of 63 standard 3¢-in. bolts complete with lock nuts as 
compared to 90 3&-in. by 134-in. water-tight, slotted 
head bolts and 12 3$-in. by 2-in. water-tight, slotted 
head bolts used on the wooden running board. 

Latitudinal or transverse running boards and the 
hand brake steps or platforms, are also furnished by the 
Apex Railway Products Company in the same general 
type of design. 
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EDITORIALS 


Some Light on 
Deferred Maintenance 


According to a report of the Interstate Commerce 
Commission, based on the replies to a deferred-main- 
tenance questionnaire which was sent out in December, 
1938, the Class I railroads had deferred maintenance at 
the end of 1938 amounting to $283,820,000, which 
would need to be made up in order to put the proper- 
ties in normal condition to handle during the current 
year a volume of traffic as large as that of 1937. The 
report further indicates that $495,757,000 should be ex- 
pended during the three-year period 1939 to 1941 for 
additions and betterments and extensions to enable the 
carriers to handle this volume of traffic more cheaply 
and expeditiously. Of the $283,820,000 of deferred 
maintenance, an average of only $73,676,000 per year, 
or a total of $221,027,000, would need to be made up 
during the next three years. The questionnaire further 
asked how much these totals would be increased if a 
traffic 10 per cent greater than that of 1937 were as- 
sumed for 1939. The replies indicated an increase in 
the amount of deferred maintenance of $94,852,000 and 
an increase in the amount needed for additions, better- 
ments and extensions of $19,991,000. 

Of the $283,820,000 of deferred maintenance reported, 


has accrued because of larger and improved machines 
installed in recent years as well as improved methods 
now used for doing maintenance work which were not 
previously available." Selected statistics, included in 
an appendix to the report which relate to maintenance 
from 1929 to 1937 on the large steam railroads with an- 
nual operating revenues above $25,000,000, throw con- 
siderable light on this phase of the situation. As a 
measure of the transportation performance by which the 
need for maintenance expenditures is created, 100 car- 
miles has been chosen as a unit. Man-hours paid for 
in maintenance of equipment and stores is selected as 
an index of the amount of maintenance put back into 
the equipment. The trend of this ratio since 1929 for 
the Eastern, Southern and Western Districts is shown 
in the table. Assuming that there had been no change 
in maintenance efficiency, the reduction of man-hours 
per 100 car-miles during the years since 1929 indicates 
roughly a volume of deferred equipment maintenance 
amounting to about $1,000,000,000. The total figures 
for deferred maintenance of equipment in the report, 
including both the requirements for repairs and for 
new equipment, amount to $121,500,000—about one- 
eighth of the hypothetical total. 

It is, of course, reasonable to assume that, if the 


The Trend of Maintenance of Equipment Expenditures in Relation to the 
Volume of Transportation Service 


1929 1930 
Eastern District 
Car-miles in transportation service (000,000)......... 13,652 12,001 
No. man-hours per 100 car-miles (Maintenance of 
equip. and stores)........0..0000.0 00.002 a 3.62 3.47 
Maintenance of equipment expenses (000,000)........ 571 475 
Southern District 
Car-miles in transportation service (000,000)......... 6,299 5,731 
No. man-hours per 100 car-miles (Maintenance of 
equip. and stores)............usulsi esses less. 3.50 3.24 
Maintenance of equipment expenses (000,000)........ 212 181 
Western District 
Car-miles in transportation service (000,000)......... 13,701 12,330 
No. man-hours per 100 car-miles (Maintenance of 
equip. and &atores)............s sees e cee eee 3.16 2.94 
Maintenance of equipment expenses (000,000)........ 421 364 


$84,173,000 was for repairs to existing cars and loco- 
motives and $37,276,000 was for additional equipment. 
More new equipment was also included in the $495,- 
757,000 reported as the needs for additions and better- 
ments. Deferred maintenance of shop machinery and 
tools is reported in the amount of $3,574,000, of which 
slightly less than $2,000,000 would be charged to in- 
vestment. This also is in addition to expenditures for 
new shop machinery and tools included in the $495,- 
757,000 of additions and betterments. 

As pointed out by one of the railroads in its report 
to the Commission, "current expenses for maintenance 
compared with expenditures for past years are no cri- 
teria for determining whether any deferred maintenance 
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1931 1932 1933 1934 1935 1936 1937 
10,269 8,221 8,291 8,666 8,688 9,742 10,162 
3.21 3.05 2.87 3.01 2.92 3.09 3.09 
376 281 270 285 300 357 374 
4,927 3,890 4,079 4,316 4,357 4,969 5,169 
3.04 2.93 2.72 2.90 2.74 2.74 2.71 
150 113 113 121 133 144 150 
10,345 8,205 8,194 9,155 9,413 10,801 11,442 
2.69 2.58 2.44 2.43 2.46 2.45 2.52 
292 225 215 232 248 282 303 


standard of comparison were a condition of the property 
equal to that existing in 1929, the amount of deferred 
equipment maintenance shown would be greater than 
the $121,000,000 represented by a prospective volume 
of traffic equal to that of 1937. Much of this would 
be additional equipment required to restore the capacity 
of the property to that available in 1929 and would be 
necessary because of extensive retirements unbalanced 
by adequate acquisitions of new units of equipment 
during the intervening years, 

A point of particular interest in the report is the 
fact that, of the 115 replies received, only 67 replies 
are represented in the deferred maintenance total, of 
which 44 were for railroads or systems not in the hands 
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of the courts, and 23 for properties in receivership or 
trusteeship. The report questions the validity of re- 
turns indicating no deferred maintenance for so many 
roads, on the presumption that they may have under- 
stood the term “deferred maintenance” as used in the 
questionnaire in too narrow a sense. It arrives at a 
total of $444,000.000 by assuming amounts of deferred 
maintenance for these roads on the same percentages of 
their operating revenues as were averaged by the re- 
porting roads. 

Aside from the very material increases in the ef- 
ficiency of equipment maintenance which have been 
developing throughout the past ten vears, a consider- 
able volume of deferred maintenance has been perman- 
ently removed from the future requirements for repairs 
by the accelerated rate at which both freight cars and 
locomotives were retired during the depression years. 
This will, of course, appear progressively as demands 
for new equipment when traffic volume catches up with 
and begins to exceed the capacity of the present equip- 
ment inventory. 

While the report does not show the full amount of 
deferred maintenance suffered by the railroads since the 
beginning of the depression, it probably presents a good 
idea of the practical needs of the properties to mect 
the conditions likely to be faced within the next year or 
so. With a return of some measure of prosperitv to 
the railroads, much more would be spent in raising 
the general standards of maintenance to higher levels 
than those now prevailing, which represent the mini- 
mum needs for safety and a capacity only just suf- 
ficient for the immediate future. 


Fewer Machine Tools 
And Tool[Supervisors 


The general trend, both in the installation of modern 
machine tools in railroad shops, and in the provision 
of an adequate number of tool foremen or supervisors 
to develop needed accessory equipment and keep pres- 
ent jigs, fixtures, cutting tools, etc., in good working 
condition, has been downward for a number of years 
past. According to a recent report of the United 
States Bureau of the Census, 291 companies were en- 
gaged in the manufacture of machine tools in this coun- 
try during 1937. How many railway machine foremen 
and even general supervisors of shop machinery and 
tools know all of these companies; understand or ap- 
preciate the adaptability of their respective products 
to railway shop operation; and are in a position to give 
a reasonably accurate estimate of the attendant econ- 
omies? 

The total value of all machine tools manufactured in 
1937, including replacements and repair parts, is given 
in the Bureau of the Census report as $216,000.000. 
Figures compiled by the Interstate Commerce Com- 
mission, Bureau of Statistics, show that Class I rail- 
roads spent only $6,710,000 for new shop machinery 
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chargeable to additions and betterments in 1937. 
Further curtailments of railway machine tool pur- 
chases took place in 1938, as shown by a recent Rail- 
way Mechanical Engineer study which indicated that 
15 new boring machines, 21 drilling machines, 32 
engine lathes, 8 milling machines, and other tools in 
proportion, were installed during the year. Both rail- 
roads and railroad shops are “tinctured with a public 
interest," and, therefore, must continue to operate on 
a long-time basis. This means that deficiencies in 
rolling stock and the machinery required to maintain 
it may, on account of financial stringency, be allowed 
to accumulate for a number of years, but, in the long 
run, must be largely made up. The record of relatively 
few machine tool purchases in recent years is evidence 
in itself of a condition of shop machinery obsolescence 
which in the end will have to be corrected. 

Equally important with the mechanical tools and 
equipment which should be installed to bring railway 
shops up-to-date is the provision of an adequately 
trained and experienced supervision to make sure that 
full advantage is taken of modern shop tools and ma- 
chinery when placed in service. Without competent 
supervision to assure proper operation and develop 
special tooling equipment required in railroad shop ma- 
chining operations, it is obvious that expected econ- 
omies will not materialize. Have shop supervisors, 
including general foreman, enginehouse foremen, ma- 
chine foremen, and tool foremen been encouraged to 
study machine production methods, read technical pub- 
lications in this field, visit well-equipped plants and thus 
become familiar with the latest and best practices not 
only in other railroad shops but in manufacturing plants 
where similar operations have to be performed? The 
answer must be, in general, No. Railroad supervisory 
forces have been cut to the bone, many individuals re- 
duced in rank and the position of tool foreman pretty 
nearly abolished. 

The fact just stated is, of course, responsible for 
the practically complete discontinuance of the Ameri- 
can Railway Tool Foremen's Association, which could 
not get enough active members to continue its meetings 
subsequent to 1930 and had to "shut up shop." This 
association has in the past done some excellent work 
in the interests of economy on the railroads and at its 
last meeting was engaged in standardizing certain 
small tools which promised to be a constructive service 
not only to the railroads but to the manufacturers, who 
expected to be able to supply improved standard tools 
at reduced cost. It is unfortunate that this work had 
to be discontinued and also that the association could 
no longer serve as a clearing house for ideas regarding 
shop machinery and tool improvements. . 

Tool foremen, in the nature of things, are responsi- 
ble for the development of many of the special jigs 
fixtures and attachments which serve to increase the 
productive capacity of machine tools and reduce the 
unit costs. The proper maintenance of this equipment, 
as well as the task of specifying cutting tools which 
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will produce desired results at the least cost, and keep- 
ing these tools in condition for efficient use, constitutes 
a real problem which confronts all tool foremen. It is 
a distinct detriment to railroads to lose the services of 
these men, or lower their morale by reducing them to 
the ranks and expecting them to do more or less the 
same work at reduced pay. Such action may be tem- 
porarily forced by a drastic retrenchment program, but 
should obviously be “reversed and remanded” at the 
first opportunity. 


Nine Years Progress in 
Railway Air Conditioning 


Almost 10 years ago, in September 1929, the Pullman 
Company placed in service the first air-conditioned pas- 
senger car to be operated in this country and seven 
months later the Baltimore & Ohio equipped the diner 
"Martha Washington". In April 1932 the Baltimore & 
Ohio inaugurated the first completely air-conditioned 
train, the National Limited. These were the events that 
introduced a new era in passenger transportation by rail 
during which the Pullman Company and the roads of 
this continent have equipped 11,676 passenger cars at 
an expenditure in excess of 80 million dollars. 

On page 139 of this issue there appear, for the sixth 
consecutive vear, the tabulations of the passenger cars 
that were equipped with air conditioning apparatus dur- 
ing the year 1938 and a summary of the installations for 
the entire nine-vear period of this development. These 
statistics are interesting because they not only show the 
extent and character of the work that has been done in 
this field but they show the trends as experience. with 
air conditioning broadened. 

A study of these figures indicates that 67 per cent of 
the cars owned by the Pullman Company are now air- 
conditioned and, incidentally, the total number of air- 
conditioned Pullman cars at the end of 1938 represented 
over 97 per cent of the Pullman cars operated in 1938. 
From the railroad standpoint the total installations 
represent about 23 per cent of the passenger-carrying 
cars owned by U. S. roads. Of the 5621 railroad-owned 
air-conditioned passenger-carrying cars (exclusive of 
Canadian equipment) 3,126 are coaches, 387 are com- 
bination cars and 1,309 are grouped together as dining, 
chair, sleeping, club. lounge and observation cars. These 
represent, respectively 17 per cent, 12 per cent and 90 
per cent of their classifications owned by U. S. roads. 
It is obvious that there is a lot of work still to be done 
in extending the comforts of air-conditioned travel to 
the coach passenger. 

Of the 11,676 cars in service in North America 51.5 
per cent are equipped with mechanical refrigeration 
systems, 35.5 per cent with the icc-activated system and 
13 per cent with the steam ejector system. Of the 6,034 
cars equipped with mechanical svstems all but a very 
few of the early cars use Freon as a refrigerant. Over 
300 cars have gas-engine-driven compressors. 
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New Books 


ForcinGc Practice. By Carl G. Johnson, assistant 
professor of mechanical enginecring, Worcester Poly- 
technic Institute. Published by the -lmerican Tech- 
nical Society, Drexel avenue at Fifty-cighth street, 
Chicago. Price, $1.50. 136 pages, illustrated. 

How and why certain physical changes occur within 
metal being worked, and how the results produced by 
forging can be controlled not only as to shape, but also 
as to structure and physical properties in the finished 
forging, are discussed in Forging Practice. Many other 
phases of plastic. shaping are considered in the book 
which is a practical treatise on hand forging of wrought 
iron, machine steel and tool steel; drop forging; and 
heat treatment of steel, including annealing, hardening 
and tempering. 


OXYACETYLENE WELDING. By Robert J. Kehl, M. E. 
Revised by Morgan H. Potter, B. S., instructor in 
charge of welding, William Hood Dunwoody Indus- 
trial Institute, Minneapolis, Minn. Published by 
the American Technical Society, Drexel avenue at 
Fifty-cighth street, Chicago. 126 pages, illustrated. 
Price, $1.25. 

The material in the revised edition of Oxyacetylene 

Welding has been written for the welding operator as 

well as for the superintendent and manager. It is writ- 

ten in the “how-to-do” style and the examples it con- 
tains have been taken from many industries. The 
thirteen chapters in the book are on the Oxyacetylene 

Process, Technique of Oxyacetylene Welding, Welding 

for Different Metals, Steel Welding, Cast-Iron Weld- 

ing, Welding at Vertical and Overhead Positions, Pipe 

Welding, Miscellaneous Processes, Welding Miscellan- 

eous Metals, Cutting and Lead Burning, Welding in 

Automobile Repair Work, Design of Jigs for Oxvacety- 

lene Welding. and Costs. 


Car DEPARTMENT OFFICERS’ PROCEEDING. Published 
by the Association; bound in cloth and comprising 
162 pages, 5 in. by 8Y% in. Seeretary-Treasurer F. L. 
Kartheiser, chicf clerk-inech. Chicago, Burlington & 
Quincy, 547 W. Jackson boulevard, Chicago. Price 
$2 (including annual membership dues). 

Containing the official proceedings of the second annual 
meeting of the Car Department Officers’ Association at 
Chicago on September 27 and 28, this well arranged 
and carefully edited book presents a large amount of 
information of value to railway car foremen and super- 
visors of all ranks. The discussion of various important 
details of car construction, included in this book, is 
particularly pertinent. Other reports deal with such 
subjects as: shop operations, facilities and tools; pas- 
senger train car terminal handling; lubricants and 
lubrication ; freight-car inspection and preparation for 
commodity loading; interchange: loading rules; and 
billing for car repairs. 
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THE READER’S PAGE 


Exchange Ideas on 
Equipment Maintenance 


To THE EDITOR: 

Through the medium of the columns of the Railway 
Mechanical Engincer there appears to be a valuable op- 
portunity for exchanging ideas relative to equipment 
maintenance. I have always felt that real sympathy 
should exist between kindred departments on all rail- 
roads, which in turn would bring about this exchange 
of ideas and ultimately result in establishing the most 
efficient and economical method of operation. 

I write primarily from an air-brake standpoint. The 
average air-brake department is left very much to its 
own resources and, on account oí the intricacies and 
technical difficulty of the work involved, is avoided very 
much by many who could be of real help. It therefore 
becomes more or less like Topsy who “just growed up." 

We are now entering upon a new era in so far as the 
air brake is concerned ; namely, the adoption of the Type 
AB brake as standard on all freight cars by January 1, 
1945. When the entire ownership of approximately 
1,950,000 freight cars is so equipped, it will represent 
an investment of about $328,029,000. "This enormous 
sum of money can and should be made an investment 
upon which good returns will be realized, but to do this 
will require both proper organization and proper equip- 
ment. The object of such organization should be effi- 
cient, safe, and economical maintenance, and this is 
where the exchange of ideas becomes a most important 
factor in attaining the desired result. 

Why should we be jealous of, and refuse to share 
with, our neighbor something that we have discovered 
that helps us in our work? Can't we realize that by 
helping others we are helping ourselves; this being ac- 
complished by reinforcing and perfecting the entire 
structure of maintenance? 

In the September, 1937, issue of Railway Mechanical 
Engineer there were illustrated several ideas that we had 
developed and had proved to be very efficient in making 
repairs to the Type AB valve. We thought that, inas- 
much as these tools had helped us, their extended use 
would surely help others, so we passed these ideas on. 
We then patiently waited for each succeeding issue of 
the magazine, hoping to find something described therein 
that would help us in this AB valve maintenance. In 
other words, we expected to find a real spirit of rec- 
iprocity, but up to date nothing has appeared and I am 
wondering whether it would not be a good investment 
of time and money if a kind of clearing house for ideas 
were established, a place where all methods of mainte- 
nance would be collected, thoroughly analyzed by prac- 
tical men, and the best way determined and made uni- 
form standard practice. A procedure of this nature 
would also be a boon to safety, as it would be possible 
to cull out all unsafe practices. 

Assuming an ownership of 50,000 cars on an individ- 
ual railroad, over $100,000 will be spent annually for 
maintaining the AB brake, as per A. A. R. Rule 60. 
This sum represents the money that will be spent to 
protect an investment of $8,411,000, which is the ap- 
proximate cost of 50,000 car sets of AB brake equip- 
ment. Surely an investment of this magnitude should 
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invite serious thought and particularly the co-operation 
of all air-brake maintenance men, to the end that air- 
brake equipment will be kept up to the highest point of 
efficiency at the lowest possible cost. This can be done 
only by exchanging ideas so that ultimately only the 
best practices are used. 

I feel sure that the Railway Mechanical Engineer will 
gladly open its columns for this exchange of ideas, with 
sketches of devices, and other valuable information 
gleaned from the experience of maintaining the AB 
brake equipment, and it is hoped that such invitation will 
be extended so that we all may profit from the various 
experiences gained from the work. 

T. H. Bircn, 
«Air Brake Foreman, 
Chicago, Milwaukee, St. Paul & Pacific 


Compensation for 
Worth-While Ideas 


To THE EDITOR: 

Your editorial in the February issue, page 63, relative 
to “The Patent Problem,” is indeed pertinent and should 
receive the careful perusal of every railway executive 
who has the responsibility of assisting in the develop- 
ment of the industry. 

Certainly some consideration and encouragement 
should be given the inventor of devices that improve or 
provide economy and safety in mechanical performance. 
This, of course, refers to those inventions having com- 
mercial possibilities as well as domestic application. 

If the railroads are to keep pace with other modern 
means of transportation, new devices must come into use 
to offset competitive transportation facilities, which are 
continually improving. While competent professional 
designers do contribute, they cannot think of everything. 
The man in overalls may have a splendid idea, but un- 
less he is encouraged to develop it with fair remuner- 
ation for his painstaking efforts, it is likely to remain 
just an idea. 

Just as patent monopoly by manufacturers stagnates 
progress, so, too, does the indifferent attitude of man- 
agement to the ideas of employees. True enough, the 
“suggestion box” is some encouragement, but only for 
small ideas with small remuneration. Certainly an in- 
ventor after much study and painstaking effort, will not 
entrust an idea with commercial possibilities to the dis- 
cretion of those in charge of the “suggestion box.” He 
will take the matter up with those whose duty it is to 
consider it for the benefit of the industry, and, if he 
receives no encouragement, he will probably patent the 
idea at his own expense, only to find that his troubles 
have just begun. You may be sure that after he is 
thoroughly disillusioned he will waste no more time on 
ideas that require study and painstaking effort. 

We have reached the “frontier of research, new dis- 
coveries, new inventions,” but we must go on. “This 
frontier need never be closed.” The ideas of the indi- 
vidual are needed to expand it. I hope you will con- 
tinue to write editorials on this subject. 

. F. R. RICHARD 


Rallway Mechanica! Engineer 
APRIL, 1939 


IN THE BACK SHOP 
AND ENGINEHOUSE 


o ua 


Permanent Type 
Magnetic Chuck 


An interesting and valuable new tool, recently installed 
in the tool room of the Union Pacific locomotive shops 
at Omaha, Neb., is the Brown & Sharpe magnetic chuck, 
illustrated. This chuck, which is of the permanent- 


magnet type and requires no electrical connections, has 
a working surface 6% in. wide by 18 in. long and is 
operated simply by turning a handle on one end 180 


Convenient wooden box designed for the safe keeping and handling 
of the permanent magnetic chuck and its associated parts 


deg. from the Off to the On position. The operation 
of moving parts within the chuck body serves to short- 
circuit the lines of magnetic force and release the metal 
part being machined, or leave the lines of force unbroken 
and hold the part firmly against the upper surface of the 
chuck, dependent upon which is desired. 

The convenience of this magnetic chuck, with com- 
plete absence of electrical connections, is readily ap- 
parent and it can be clamped on the work table of any 
ordinary machine tool or surface-grinding machine by 
means of two dogs and T-slot bolts, as illustrated. The 
chuck is particularly useful when taking finish-grinding 


Brown G Sharpe magnetic chuck of the permanent-magnet type used 
in finish grinding a special forming tool 
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cuts on such parts as wheel-lathe forming tools, shear 
blades, etc. In one of the illustrations, the chuck is 
shown on a Thompson grinder holding a special form- 
ing tool used in machining passenger car center castings. 
For light grinding operations, no positive mechanical 
stop is required to supplement the holding power of the 
magnet, but it 1s advisable to use the stop when taking 
light milling cuts. 

This magnetic chuck is also useful at work benches in 
holding various parts while being filed, especially thin 
material which would be difficult to clamp in a vise. 
Referring to the second illustration, the special wood 
box with hinged cover, which is used to hold the mag- 
netic chuck and associated parts and keep them saíe 
at all times when not in use, is shown. The provision 
of this box may seem like a small and unimportant de- 
tail, but it is in line with the fixed policy in this particu- 
lar railway tool room of taking the best care possible 
of the many highly-accurate and finely-finished tools, 
gages, etc., which experience has shown that it pays to 
buy and use, in spite of their relatively high first cost. 


Hydraulic Pipe 
Bending Machine 


The accompanying illustration shows a hydraulic pipe 
bending machine designed for the cold bending of va- 
rious sizes of pipe. Any size pipe, up to and including 
4 in. extra-heavy, can be successfully shaped cold. 

The cylinder has a bore of 12 in., and is fitted with a 


Machine for bending pipe cold 


piston having the usual hydraulic packing leather for 
forward and return stroke. The 4-in. piston rod was 
made from an old locomotive piston rod. 

In order to bend the different sizes of pipe, cast iron 
bending dies are made to suit each size of pipe. These 
slip on to the end of the piston rod and are held in 
place by a pin. In order to get bends of different radii, 
the two spools are mounted on a steel nut with a spindle. 
The nuts are threaded right and left hand so the spools 
can be placed any distance apart to obtain the different 

(Continued on page 155) 
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©¢BRarcroaprne ain't what it used to be,” John Harris, 
roundhouse clerk for the S. P. & W. at Plainville, re- 
marked. : 

"No, and if you ask me, it never was," Jim Evans, the 
roundhouse foreman, replied as he dropped the only 
portion of his anatomy that wasn't tired in a chair. 

"What I mean," Harris explained, "there's more 
paper work than there used to be; more reports to make 
out, more correspondence." 

"Yes," Evans agreed wearily, "and they run locomo- 
tives further and faster and pull bigger loads. Work 
has to be done better, too. A locomotive patched up 
with hay wire and half a dozen leaky flues stopped with 
hickory plugs can't stand the gaff now." 

Evans felt in his pocket for a cut of “horseshoe.” He 
eyed the plug reflectively. “A roundhouse foreman 
makes nearly as many miles a day now as a locomotive 
did then. Now we start a locomotive out on a 1,600- 
mile run and if there’s a five-minute delay with a hot 
trailer brass, the roundhouse foreman gets more letters 
than Charlie McCarthy!” Evans wrenched off a corner 
of the plug of “horseshoe” and settled himself back in 
the chair. 

The foreman picked up a copy of a railroad shop 
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Carter stood several seconds 
looking at the foreman 
without saying anything 


OLD DOG — 
NEW TRICKS 


paper, and began thumbing through it until he came to 
an article about failures caused by broken pins and rods. 
The illustration attracted his attention first. Some’ of 
the breaks shown were almost identical with ones he had 
experienced in a recent epidemic of such failures. 

Evans propped his feet up on the desk and prepared 
to read in comfort. He had about half finished the 
article and was too much interested to notice when H. H. 
Carter, the master mechanic, came in. 

Carter stood several seconds looking at the foreman 
without saying anything, until the clerk said good 
morning. 

The master mechanic grunted something that was 
evidently intended as a return of the greeting. Evans 
looked up with a jerk. The magazine dropped to the 
floor and the foreman’s feet followed closely behind. 

“Sorry if I disturbed you,” Carter said with a touch 
of sarcasm. “What you were reading seemed to be very 
interesting.” 

“Tt is,’ Evans replied. “It’s an article about broken 
pins and rods.” 

“Well, seems like we’ve had enough of them around 
here without reading about the ones on some other rail- 
road." The master mechanic looked at Evans accus- 
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ingly. “That’s one thing I want to talk to you about. 
The 5077 broke a main pin, you know.” 

“Yes,” the foreman replied, “she’s in the house. Tore 
herself up pretty bad. I had the storekeeper wire for 
repair parts." Evans picked up the paper as unosten- 
tatiously as possible and laid it on the desk. 

“Another thing,” the master mechanic said, “the sup- 
erintendent is raising hell about the gas bill. You know 
ever since we put in gas here the bill has been getting 
higher each month.” 

“Yes,” Evans replied, “we are using it for a lot of 
other things besides firing locomotives—heating tires, 
melting babbitt, heating rivets, and the pipe-fitters use it 
for heating pipe." , 

"It's got to be cut down.” Carter started to the door. 
Evans rose and went with him. 

The 5081 that had just come in was standing at the 
engine washing rack. A laborer was washing the work- 
ing parts of the engine. The master mechanic walked 
over to see how well the job was being done. 

Cleaning the working parts of a locomotive to facili- 
tate inspection and repairing has long been a hobby with 
Carter. Getting the job done properly has been as per- 
plexing as finding a permanent solution for the relief 
problem is to Congress. 

The laborer was washing the right cross-head and 
guides and seemed to be doing a pretty good job. The 
master mechanic walked over a little closer. The pipe 
and nozzle he was using didn't seem as clumsy and heavy 
as ones Carter had noticed before. 

The official edged nearer for a better look. The 
laborer. turned the nozzle just enough to direct the high 
pressure spray against the flat surface of the main rod. 
A pool player would have called it a perfect bank shot ; 
a soldier would have called it a ricochet; what Carter 
called it wouldn’t pass in print. The hot mixture of 
water, steam, and cleaning compound splashed the 
master mechanic from head to foot. 

Evans strangled on the tobacco juice he swallowed. 
The laborer pretended he had never seen the master 
mechanic and kept right on washing the engine. 

"Is that a new outfit?" Carter asked after he had 
mopped himself with a piece of clean waste. 

* Not exactly," the foreman replied. "It's part new." 
"It's doing a good job. Where did you run across 
it?” 

“In your magazine," Evans told him. “I just hap- 
pened to be looking through some back issues and found 
an article on ‘cleaning locomotives. I wanted to try it 
out before I said anything about it. We've tried so 
many that didn't work." 

"Well, that one seems to do a good job, all right," the 
master mechanic agreed. 


THe two men went into the roundhouse, walked 
through, pausing occasionally to inspect a job or look at 
some part of a locomotive. 

From the roundhouse they went into the machine 
shop. The wheel lathe operator was turning a pair of 
driving wheel tires. 

“How long does it take to turn a set of tires?" Carter 
asked. 

"Oh, about six pairs a day," the foreman replied. 

“That’s an hour and twenty minutes to the pair!" 
Carter exclaimed. “Why. in lots of places they turn out 
a pair every hour. What's the matter? Can't Jenkins 
run that wheel lathe ?” 

“Yes,” Evans said, “and he can turn tires as fast as 
the next one, but sometimes speed is not the only con- 
sideration." 

."That's all except getting the proper size and shape." 
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“That’s what I thought, too," Evans said, “until I ran 
across a short article that started me thinking about it. 
You see, based on a cost of $100, which is approx- 
imately what a new tire costs, each sixteenth of an inch 
of the usable part of a tire is worth around five dollars. 
When turning tires at high speed, I found that some- 
thing like a sixteenth of an inch more was taken off than 
we do now. On a set of eight tires, that's around forty 
dollars.” 

"Sounds reasonable," 
thought of it that way before. 
figuring on it." 

The master mechanic went to his office. Evans stayed 
in the machine shop a few minutes, then went to the 
roundhouse. 

He was still there when the clerk came out looking for 
him. “The despatcher wants a 5000 for an extra west 
at 3:15," the clerk said. 

“Wonder why he didn't say something about it when I 
was talking to him about an hour ago,” Evans said. “I 
could have given him the 5082 then. It could have made 
one more trip before the drivers were dropped. Now 
she's stripped clean as a bubble dancer. Give him the 
5077 and ask him if he can't make it 3:45,” the foreman 
added as he started to the roundhouse to rush the work 
up on the engine. 

Work was progressing fairly well on the 5077. The 
machinists would be finished by the time the engine 
could be fired up. The fire builder was told to put a 
fire in her and get it hot soon as possible. 

Starting a fire in the locomotive didn't take long. The 
boiler was already filled. The fire builder unscrewed a 
plug in the front end of the oil burner and connected a 
one-inch pipe that was fastened on to a heavy hose for 
the gas. 

The fire builder yelled a warning, "Look out for a 
fire on the 5077 "—waited a moment then opened the 
gas valve. A blazing bunch of oily waste thrown in the 
firebox before opening the valve ignited the gas and the 
fire was started. 

As Evans watched the fire builder he thought of the 
days when he was building fires many years ago. Then 
the S. P. & W. was using coal. When he bedded a fire- 
box down preparatory to starting a fire, he made every 
scoopful count. Now a fire builder connects up a pipe, 
lights a wad of waste, throws it in the firebox, and opens 
a valve. The foreman shook his head. “No wonder gas 
is wasted," he thought aloud. 

Everything seemed to be going about as well as usual 
in the roundhouse and Evans decided to take advantage 
of the opportunity to go back to the office and finish 
reading the article he had started. 


Carter said, "but I never 
I'm going to do a little 


Mi osr railroaders that have come up the hard way 
don't, as a rule, take much stock in technical explana- 
tion of cause and result. The idea of a testing engineer 
using a bunch of gadgets in an office to explain why a 
main pin broke just naturally goes against the grain. 
The old adage “he that is convinced against his will is 
of the same opinion still" holds good in many instances, 
but Evans is an exception. When he first started fol- 
lowing the series of articles about the causes of failures 
of locomotive parts, he had, figuratively speaking, emitted 
a raucous raspberry for the writer. The very idea of a 
tiny tool mark a few thousandths of an inch deep causing 
a hugh main rod to break seemed ridiculous, until one 
day he was in the locomotive carpenter's shop. 

The carpenter was replacing a broken glass in a wind 
deflector. The glass used is heavy plate. There was no 
glass of suitable size available and the carpenter was 
cutting a piece—breaking would be the more suitable 
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word. Evans thought as he watched. The carpenter 
scored the glass by drawing the cutter across it once, 
then tapped it lightly and it broke sharp and clean 
where scored. 

That, of course, was an exaggerated example as com- 
pared with a broken rod, but it started the foreman 
thinking. From that time he began to examine broken 
parts more closely in an effort to determine the cause. 

Evans may -be hard-headed, but he is honest. In time 
he became convinced that the testing engineer knew what 
he was talking about. Other articles in the magazine 
strengthened his conviction. 

The magazine had provided a solution for many per- 
plexing problems. For example, handling driving-boxes 
with the overhead crane had always been something of 
a nuisance. One day looking through an issue he saw 
a short article telling how to build a pair of tongs for 
handling driving boxes. He had some built and they got 
the job done. 

A jig for machining driving-box hub plates in the 
boring mill reduced the time required nearly fifty per- 
cent, as did a jig for machining boiler-check goose necks. 
clamps for lifting tires, a better method of chasing 
threads on washout plugs, and dozens of other ideas 
that could be used to advantage in roundhouse and shops 
he found in the magazine. 

Evans is about as capable as most railroad foremen. 
He has had lots of experience but if every one depended 
entirely on individual experience thev would never have 
time to learn a lot of things they need to know. If 
every roundhouse or shop foreman could visit everv 
other shop or roundhouse, the chances are something of 
value would be learned at every place visited. That is 
an impossibility. The publication which serves his field 
is the magic carpet that allows the supervisor and officer 
to visit other places while sitting in an easy chair. 


WV uzN Evans first started reading the magazine he had 
the idea that most articles were of a theoretical nature 
and written by men who had obtained their railroad ex- 
perience in a parlor car. That was before he became a 
contributor. Evans had worked out a method for laying 
out shoes and wedges that is good. Some one suggested 
that others might be interested in learning the method. 
Finally he was persuaded to write an article telling how 
he did it. 

Most railroad men are handier with a hammer and 
chisel than with pen or typewriter. Evans is no excep- 
tion and his rating as an artist would be preceded by a 
minus sign. 

The clerk typed the article, corrected most of the 
misspelled words and dropped in a few commas here 
and there with an occasional semicolon for variety. 
Evans made some rough sketches that he hoped some 
one besides himself could understand. 

After it was finished, Evans read the article over, 
looked at the drawings, and pitched the whole thing in 
the waste basket. 

John Harris, the clerk, wasn’t going to see all of his 
work go for nothing. He retrieved the typewritten 
pages and mailed the whole thing to the editor. 

About a month later, Evans picked up a copy of the 
current issue of the magazine. He was turning the 
pares when he saw some illustrations that seemed 
amiliar. Then he saw his own name under the title. 

“The fellow that made these drawings from what I 
sent in sure knows his stuff!” Evans held the magazine 
for the clerk to see. 

“Yeah, they look good,” Harris said. 
sounds good, too. I read it," he added. 

“Yeah, I guess you must have mailed it," Evans said, 


“The article 
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trying to pretend that he was annoyed. “But it does 
make a pretty good article," he admitted. 

After that, Evans felt that he had a part in the maga- 
zine. He sent in several other ideas for improved 
methods. Every time one appears in print he is sur- 
prised to see how much better they appear than he ex- 


pected. 


Better cleaning of motion work enabled inspectors to 
detect incipient cracks that would have been unseen 
before. Failures from broken rods became less frequent. 
A little more attention to machining pins, together with 
more rigid inspection when rods were removed, reduced 
the number of failures from that source. The foreman 
was congratulating himself over engine performance 
when he received a letter from the master mechanic. 

The letter quoted from one written by the superin- 
tendent of motive power. “The amount paid for gas 
has steadily increased each month,” Evans read. “It is 
entirely too much and must be reduced.” 

Below was a paragraph dictated by the master me- 
chanic. It was brief and to the point. “In conversation 
with vou some time ago, I pointed out that gas bills at 
Plainville are too high. You must take immediate 
action to see that a reduction is made.” 

“Phew!” Evans whistled, “the gas is getting him hot 
under the collar. Wonder if he thinks I am a gas com- 
bustion engineer!” 

The foreman found a water service man. "I want 
vou to go over all the gas lines and see if you can find 
leaks anywhere. We are using entirely too much gas." 

A few leaks, none of them large, were found and 
corrected. Evans cautioned every one to be careful in 
the use of gas. The next month's bill was a little lower 
than the one preceding it, but there wasn't enough re- 
duction to satisfy the officers. 

Evans was in his office trying to figure out further 
reductions in the gas when he noticed a new copy of the 
magazine. He couldn't resist the temptation to declare 
a recess from worrying long enough to see what was in 
it. 

The use of natural gas in round houses has materially 
increased in recent years, but most generally in areas 
near gas fields where the cost compares favorably with 
other fuels. As a result, a great deal has not been written 
on the subject. Evans was agreeably surprised to see an 
article on gas burners for railway shop use. 

He was reading the article when the master mechanic 
came in. “Well, maybe that explains why we are not 
making any showing on gas bills," Carter snapped. “The 
superintendent called me down to the office vesterday 
and gave me to understand that if the bills weren't cut, 
he would make it so hot for us we wouldn't need any 
gas. ; 
“T was just looking at an article—” Evans started to 
say when the master mechanic interrupted: “To hell 
with the articles! We've got to do something about it!” 

Evans doesn’t often get angry. but Carter’s attitude 
aroused his ire. “Well, if you'll tell me what to do, I'll 
do it!” he said sharply. “What I started to say is I was 
reading an article about gas burners for railroad use that 
might help solve our problem.” 

“Let’s see it!” Carter picked up the magazine and 
glanced at the article. He started to lay the paper down, 
but a drawing showing a gas burner for starting fires in 
locomotives attracted his attention. 

“Tf you don’t mind, I’d like to look this over,” he told 
Evans. 

Burners used in the Plainville shops, except for the 
ones for heating stationary boilers. are home-made. 
They had been built with little regard to efficient opera- 
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tion. If a burner got the job done, it was O. K. regard- 
less of gas consumption. 

“What do you say we build a burner like this one for 
firing locomotives." Carter pointed to the illustration in 
the magazine. “It might use less gas than firing through 
the oil burner." 

Firing through the oil burner mixes no air with the 
gas until after it is in the firebox. Air for combustion is 
drawn in by the blower. The burner shown had pro- 
visions for mixing air with the gas. 

The burner when completed and tested proved more 
efficient two ways. Less gas was required to heat a 
locomotive and it was not necessary to use so much 
blower. This reduced the amount of steam required 
from the stationary which in turn reduced gas used 
there. 

New burners of more efficient design were built for 
use in the pipe-fitter's furnace and for heating tires and 
rivets. 


"Two months later one of those rare epistles on a rail- 
road, a letter commending Evans for the reduction in 
gas, came in the mail. 

Carter was much relieved and pleased at the reduction. 
"We've made a better showing than I expected," he ad- 
mitted. 

"Yeah," Evans said dryly, "but we wouldn't if it 
hadn't been for that article." 

“That reminds me," Carter replied. “My chief clerk 
tells me that you've been getting the copy of that paper 
that's supposed to come to my office. Hereafter, leave it 
until I get a chance to read it. If vou want to be sure 
of getting it, maybe you'd better subscribe. I'm going 
to keep my copy." 


Bench Miller for 
Cutting Piston Rings 


In order to cut a section out of piston rings to give them 
the proper tension, the machine illustrated was developed. 


Power miller for cutting ring gaps 
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This work was formerly done on a Brown & Sharpe mill- 
ing machine, but so many times when the bench man 
wanted to cut the rings, the miller was in use. This 
necessitated waiting for the miller or using a hack saw 
and filing the ends. 

With the bench miller the rings are given one cut and 
placed in stock. When the piston is to be fitted with 
rings, they are ordered from stock, marked off in the 
cylinder and placed in the machine. The saw is driven 
by a %4-hp. motor. The speed reducer is a worm and 
worm wheel fitted with anti-friction bearings. The unit 
is completely enclosed and lubricated by a pressure gun. 
A flexible coupling is placed between the motor and 
worm shaft. 

The % in. by 5 in. saw makes 55 r.p.m. The ring 
is held in a vise the front part of which, when open, 
falls down on guide pins to allow the ring to be placed 
in and removed from the vise without any danger of 
coming in contact with the saw. "The vise is attached by 
welding to a piece of steel tubing which slides in a cast- 
iron sleeve attached to the plate on which the motor and 
speed reducer is mounted. The vise with the ring 
clamped in it is elevated by a handle to engage the saw 
and make the cut. 

As a further safety precaution, a switch is placed so 
that when the handle is raised to lower the vise, after 
the cut has been made, it automatically shuts off the 
power and the motor stops. Any amount of gap between 
the ring ends can be given without any filing. Pro- 
vision 1s also made in the vise to allow any thickness 
or width of the ring to be cut. 


Crane Harness 
Sling Rack 


A compact, efficient and safe rack for holding crane- 
harness sling equipment when not in use has been in- 
stalled along with other shop improvements at the Sac- 
ramento, Cal., locomotive shops of the Western Pacific. 

This rack consists of two 8-in. by 8-in. I-beams about 
19 ft. long, spaced 10 ft. apart, and set 3 ft. deep in con- 
crete blocks in the shop floor. A double-bar cross piece, 
made of 1-in. by 6-in. steel, and two diagonal cross 
braces, made of 312-in. angles, serve to tie the vertical 
I-beams together near the top, 134-in. by 414-in. T-irons 
being provided near the bottom for the same purpose. 
The upper part of each vertical I-beam is equipped with 
a strong welded bracket, 6 in. wide by 22 in. long and 
having the outer ends turned up to support safely the 
heavy cross bar A of the crane-harness sling. For the 
heaviest locomotive lifts, bottom cross bar B, which is 
shown supported on suitable brackets on one side of the 
rack, is used, being placed under the rear of the locomo- 
tive and designed with a heavy hook on each end to en- 
gage the opening in the cable sling. 

Bottom cross bars are also provided for lighter lifts, 
bar C being used for small locomotives and bar D for 
light equipment, such as ditchers, cranes, etc. The 
shackle E, with attached cable for lifting the front end 
of the locomotive, is clearly shown in the illustration, 
also its method of attachment to the rack. The shackle 
is supported on the two l-in. by 6-in. cross bars at the 
angle shown, so that the large crane hook can be in- 
serted and connected to the top pin without manual 
assistance. 

This rack performs a double function in keeping this 
important crane equipment off the floor where it would 
take up valuable space and also be more or less detri- 
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Efficient and safe crane harness sling rack used at the Sacramento, 
Cal., locomotive shops of the Western Pacific 


mental from a safety standpoint. It also supports the 
slings in such a way that they can be attached to the 
cranes with minimum delay and lost motion when needed 
for use. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department ts for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer, Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Computing Tube 
Sheet Braces 


Q.—I believe you should have Mr. Davies print a correction 
to the next to the last paragraph in the January "Locomotive 
Boiler Questions and Answers" from which I quote as follows: 
“The angle of each brace must be ascertained and, if in excess 
of 15 deg., the area of the brace must be reduced by multiplying 
the area of the brace by the cosine of the angle that the brace 
makes with a line drawn at right angles to the area supported."— 
Je TS P; 

A.—In order to clarify the paragraph questioned, the 
following example is taken: 

Assume that a boiler with 225 Ib. working pressure 
has its tube sheet stayed with 115-in. diameter unwelded 
brace rods, the area to be supported is so divided that 
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each brace rod supports an area of 55 sq. in. 

The stress on each brace rod would then be deter- 
mined as follows: Cross-sectional area 114-in. diameter 
brace rod = 1.7671 sq. in. 

The load on each brace would be the boiler pressure 
multiplied by the area supported, or 

88 « 225 == 12,375 0b. 

The stress on each brace would be the load divided 

by the cross-sectional area of the brace rod, or 
H 12,375 

—--- === 7003 Ib. per. sq. in. 

1.7671 

This is the stress on each brace rod not considering the 
angle of the brace rod. 

Assume that one brace rod was at an angle of 25 deg. 
with a line drawn at right angles to the tube sheet. 

Then the effective cross-sectional area of the brace 
would be reduced by multiplying the area of the brace 
rod by the cosine of the angle, or 


1.7671 x .90631 — 1.601 sq. in. 
in. brace rod at 25-deg angle. 


The stress on the brace rod would then be 


of effective cross-sectional area of 144- 


= 7,729 lb. per sj. in., which would be the actual stress on this 


brace rod. 


Capacity of 
Locomotive Injector 
Q.—Can you give an example of an improved method of fig- 
uring the capacity of a locomotive injector?—F. A. J. 
A.—The William Sellers Company, Philadelphia, Pa., 
advises: "There are many factors to be considered in 
determining the capacity of live steam injectors, such 


Performance of a No. 10-15 Sellers Self-Acting 
Injector—Lift, 2 Ft. 


A—Maximum capacity 


Steam pressure, lb. per sq. in. 75 150 175 200 225 
Gallons of water per hr...... 2,757 3,719 3,940 4,068 4,068 
Temperature of delivered 

water, deg. L............- 128 149 156 164 174 
Water fed, per lb. of steam 

used; IDA Areca vos esse kun 17.2 12.8 11.8 10.7 9.7 
B—Minimum Capacity 
Steam pressure, lb. per sq. in. 75 150 175 200 225 
Gallons of water, per hr...... 1,009 1,470 1,650 1,846 2,072 
Temperature of delivered 

water, deg. E... cree aas 217 255 257 260 269 
C—Range 
Steam pressure, lb. per sq. in. 75 150 175 200 225 
Minimum capacity in per cent 

Of maximum ^53. scene en 36.6 39.5 42 45.3 49.1 
Actual range in gallons per hr. 1,748 2,249 2,290 2,222 1,996 
Range in per cent of maximum 

tapacity ooreet eat esque 63.4 60.5 58 54.7 50.9 
D—Limiting Temperature of 

Water Supply 
Steam pressure, lb. per sq. in. 75 150 175 200 225 
Highest restarting temperature, 

ORS Ba oaks Saeed choses 128 118 110 104 96 
Highest operating temperature, 5 

eg E eui era 3 9 A10 Pio esee 141 132 129 125 119 
Highest operating temperature, 

Class K lifting or non.ift- 

ing injector, deg. F....... 150 151 150 147 144 


as the temperature of the water in the tender, the height 
of lift or water head and finally the condition of the 
injector tubes, whether new or in a worn state. 

“The best answer to the question would be to refer 
to the tables of tests of Sellers No. 1074 lifting injector 
at various steam pressures from 75 to 225 Ib. and tank 
water temperature 65 deg. 

“In the first table you will note that the injector de- 
livers 10.7 lb. of water to a pound of steam at 200 Ib. 
steam pressure. Knowing this, it is a simple matter to 
take the delivery temperature and, by referring to any 
standard steam table, arrive at a comparatively close 
answer to the capacity." 
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Method of Making 
Hollow Staybolt Iron 


Q.—How is the hole put in the staybolt iron?—G. A. H. 

A.—The hole is put in the staybolt iron by drilling 
or by some process of manufacture. One method of 
manufacturing hollow staybolt iron is as follows: A 
steel or iron pipe, full of sand is inserted in the center 
of a built-up fagot of steel or iron rods, as the case 
may be, heating the entire fagot to welding temperature 
and rolling. The elongation of the billet compresses and 
elongates the core of sand, which is subjected to pres- 
sure as well as heat. As a result, when the bar has 
reached the required diameter, which ranges ordinarily 
from 7 in. to 1945 in., the sand core has a diameter of 
about 346 in. The sand has been very highly compressed 
and has become as fine as flour. This core is removed 
by compressed air. 


Boiler Plate 
Embrittlement 

Q.—What is boiler plate embrittlement and what causes it?— 
W. H. D. 

A.—Boiler plate embrittlement is a term commonly 
applied to boiler metal that has failed due to the pres- 
ence of too high a percentage of caustic soda in propor- 
tion to the other solids present in the boiler water. 

The theory of caustic embrittlement is that caustic 
soda in percentage of over 35 attacks boiler plate metal 
which is stressed beyond its yield point. Naturally, 
boiler waters seldom contain this percentage of caustic 
soda but boiler seams or the spaces around rivets may 
become filled with caustic soda and therefore become 
concentrated to this percentage. It is then in sufficient 
quantity to attack the metal and cause embrittlement. 
Actually the boiler metal does not become brittle but is 
given this term because the cracks caused appear to be 
due to the metal becoming brittle. Caustic soda evi- 
dently attacks the binder between the grains of iron and 
thereby weakens the structure of the plate. 

The most common measure taken to prevent embrittle- 
ment is to obtain a proper ratio between the sodium sul- 
phate and the alkalinity content of the boiler water. By 


increasing the sodium sulphate the percentage of caustic. 


soda as compared to the rest of the solids in the boiler 
water is reduced, so that when concentrating in the 
boiler seams, etc., the percentage of caustic soda never 
becomes of sufficiently high percentage to cause em- 
brittlement. The sodium sulphate seeps into the seams 
along with the caustic soda and its percentage is higher 
than the caustic soda. Consequently, the caustic soda 
percentage never reaches the 35 per cent necessary for 
embrittlement. 


Pulsation Dampener 
For Gages 


The illustrated pulsation dampener for gages, manufac- 
tured by the Jas. P. Marsh Corporation, Chicago, is 
constructed to protect pressure gages from the effects 
of excessive pulsation in pressure of fluids in hydraulic 
machinery. It functions to level off the peaks and 
valleys of oscillating pressure so that the indication 
hand, instead of vibrating wildly, stands absolutely still 
or just moves slowly back and forth over a very 
limited area, indicating the actual true pressure and 
eliminating the over-shooting and under-shooting which 
is the case where pressure pulsates rapidly. 


Railway Mechanical Engineer 
APRIL, 1939 


This instrument is applicable to all types of hydraulic 
production equipment such as broaching machines, hy- 
draulic-feed drilling machines, gear cutters, and hy- 
draulic presses. It is also applicable to equipment oper- 
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The Marsh pulsation dampener for hydraulic gages 
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ating on air pressure, gas pressure, or on vacua. It is 
made in two types: the external adjustable type, such as 
is illustrated, and the internal type which is built into 
the socket of the gage and which is not adjustable out 
in the field. 


Hydraulie Pipe 
Bending Machine 


(Continued from page 149) 


bends. 'The screw to move the nuts and spools is not vis- 
ible in the picture and is operated from the far side of the 
machine. 

While the nuts and spindle can be locked solidly in 
any position, the spools are always free to turn. Part 
of each spool is cut away to allow the pipe to be bent 
or kinked in any shape; one bend close to another, for 
example. 

The operating valve is placed so that there is no 
danger of the operator being injured in case a pipe 
should break. Much time as well as a lot of hard work 
is saved by the machine and there is but little trouble 
with flat pipe if the dies are properly made and the 
spools properly spaced. 
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With the 
Car Foremen and Inspectors 


Box Car Repairs 
With Small Working Force 


An interesting example of the ability of a small working 
force to make major repairs to cars is found in the re- 
building of a total of 75 ventilated box cars at the St. 
Augustine, Fla., shops of the Florida East Coast. These 
cars were repaired in lots of 25 at a time with a repair 
force of three car men and three helpers and the output 
was at the rate of four completed cars in a 22-day month. 
After the cars had been placed on the repair tracks at 
the shops they were stripped down as the condition of 
each car necessitated. One of the illustrations shows the 
condition of a typical car after the stripping operation had 
been finished. The doors and end ventilators had been 
removed, the interior and exterior sheathing taken off 
and the old flooring torn up. Likewise, most of the in- 
sulation between the inner and outer sheathing was re- 
moved. Asa rule the structural framing of the cars was 
found to be in fair condition, necessitating only the re- 
placement of small quantities of corroded material at 
various locations. The side and center sills required only 
minor repairs, the heaviest work on these members being 
the splice-patching of the center sills at the draft-gear 
location on some of the cars. 
` The steel car ends and end sills required somewhat 
heavier repairs. The car ends were found to be badly 
corroded just above the end-sill channels. This was 
repaired by the application of a patch over the entire 
width of the car. This steel patch was in the form of an 
angle, the bottom flange of which was secured to the 
' top flange of the end-sill channel and the vertical part of 
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the angle to the bottom of the car end, taking in about half 
of the lowest corrugation of the steel end. Three of the 
pictures show the condition of the end sill before repairs 
were made and aíter the application of a patch by two 
different methods—bolting and electric welding. Both 
methods were used, as circumstances dictated. Where the 
patch was bolted on it was secured to the end-sill channel 
by 3&-in. rivets and to the car end by 3¢-in. Parker-Kalon 
patch bolts. The patch is made of No. 10-gage steel. 


The trucks were completely torn down and all necessary worn parts 


renewed 


Two of the ventilated box cars as 
they came to the shop for repairs. 
The ventilator type doors and the 
end ventilators were removed and 
replaced with solid doors and the 
ventilator openings closed up 
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Here is one of the cars at the stage 
where the stripping has been completed. 
It is now ready for rebuilding 


Severe corrosion had taken place at the car ends above the sills 


Another job on the car ends was that of closing up 
the two openings in each end where the ventilators were 
removed. This was done by the application of No. 10- 
gage sheet inserts applied over the openings with 14-in. 
Shakeproof slotted-head patch screws. The patch plate 
was drilled 946 in. and the car end sheet drilled 755 in. 
and tapped for the screws. "These patch plates were ap- 
plied with car cement at the joints. 


Two of the cars after the general re- 

building work had been completed and 

the cars made ready for the finish coats 
of paint 
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'The roofs on these cars were removed, repaired and 
replaced and new floors and end linings were applied. 
The sides and top linings were either completely replaced 
or repaired, depending on the condition of the individual 
car. The exterior sheathing was completely renewed 
and the ventilator doors, with which the cars were equip- 
ped, were removed and replaced with solid doors. The 
cinder guards at the front of the doors were replaced 


with an interlocking type guard which was made in the 
shop. 

The draft gear with which the cars were equipped was 
removed and replaced with a Miner A22XB gear and, 
where couplers required replacing, the Type E coupler 
was substituted. The brake equipment was completely 
overhauled and all center plates, side bearings and draft 
lugs were tightened. 

All of the trucks were removed and torn down. These 
trucks have cast-steel side frames with bolted truck 


In this case the patch was applied with patch bolts. The closure of 
the end ventilators is seen above 


The wheels are cast iron, 33 in. diameter, and 
the journals 5 in. by 9 in. New truck parts were ap- 
plied, where necessary. Cracked side frames were 
welded. The trucks were reassembled with new dust 
guards, box bolts and journal brasses. 

The completed cars were repainted with three coats of 
red paint on the body, two coats of car cement on the 
ends and a coat of red on the trucks. After stenciling 
and testing they were released for service. 


boxes. 


Compressor Repair 
Stand and Boring Bar 


Air-conditioning equipment has now been in service a 
sufficient length of time on many railroads so that com- 
pressors for the refrigerating media, such as Freon, for 
example, are in need of thorough overhauling, and the 
accompanying illustrations show two devices which 
greatly expedite this work at the Union Pacific passen- 
ger car shops at Omaha, Neb. 

The particular compressors illustrated are of the Frig- 
idaire type. These and other compressors are disman- 
tled, ready for thorough cleaning and inspection of all 
parts, which are renewed where necessary and reassem- 
bled, using the special compressor repair stand shown in 
the illustrations. This stand consists of two triangular 
5¢-in. steel sides, 32 in. high by 24 in. wide at the bot- 
tom, spaced 28 in. apart to accommodate the swinging 
compressor-support frame, and welded to suitable angles 
which are bolted to the shop floor. The revolving steel 
framework, which holds the compressor body in either 
an upright or inverted position by means of a locking 
pin through the trunnion and bushing connection shown, 
is 30 in. long by 24 in. wide and supports the base of 
the compressor 9 in. below the trunnion center. By 
this construction, it is obvious, therefore, that the com- 
pressor body can be readily held in either of two posi- 
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tions, or two elevations, dependent upon which is pref- 
erable for the most convenient handling of the various 
compressor repair operations. 

Since a high degree of accuracy is necessary in re- 
pairing these compressors to make sure of satisfactory 
performance, special attention is paid to the crank shaft 


Boring bar which is used in retruing the front main bearings of 
Frigidaire compressors 


bearings which are refinished in accurate alinement by 
the use of the special boring bar shown on the floor in 
one illustration and on top of the compressor-support 
stand in the other. This boring bar is designed for use 


Air-conditioning compressors receiving general repairs at the Unior 
Pacific passenger car shops, Omaha, Neb. 


in truing the front main bearing on Frigidaire compress- 
ors, which apparently is more subject to wear than the 
rear bearing. The bar itself is 38 in. long, made of 
1154 4-in. steel, reduced at one end to 1946 in., where it 
accurately fits in a special bushing bolted to the bell-end 
of the compressor. At the seal-end of the compressor, 
another special bushing holds the boring bar in accurate 
alinement with the original bore of the bearings. The 
cutter, inserted in a slot in the bar at the main bearing, 
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is pin-connected so that when one end is pushed out by 
releasing one adjusting screw and tightening another, 
the cutter moves in, and vice versa. In other words, ac- 
curate screw adjustment of the ?46-in. round-nose cut- 
ting tool, in and out as desired, is provided. Automatic 
feed of the cutter is secured by means of a ratchet oper- 
ated by a dog on the shaft, shown in the illustration, 
a 9¥4-in. hand wheel being used to rotate the bar. 
This type of boring bar has proved very satisfactory 
in refinishing the special metal crankshaft bearing in the 
seal end of the compressor. As many as 30 or 40 bear- 
ings may be finished with one grinding of the cutter. 


Pneumatie Rack for 
Compressing Springs 


The drawing accompanying this article shows an in- 
genious design of a pneumatically actuated rack for com- 
pressing the spring in the non-pressure head of the AB 
brake-cylinder piston and non-pressure head assembly. 
This rack is designed to permit the ready removal of the 
holder ring and the gradual expansion of the return 
spring without danger of accident to the operator. 

The complete rack is 3 ft. 514 in. in height and oc- 
cupies a floor space of 13% in. by 1314 in. A small 
4-in. cylinder is located in two spacer plates which are 
welded to the four corners of the rack. The upper end 
of the cylinder piston rod is provided with a cup-shaped 
pusher having an 834-in. diameter piece of rubber belt- 
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Detailed drawing of rack for compressing springs 
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ing riveted to its top face so as to prevent damaging the 
piston packing cup on the piston head. 

When disassembling the piston and non-pressure head 
assembly, the top face of the non-pressure head engages 
the under side of the top plate on the rack, this plate 
being slotted out to receive the tapered projection of the 
non-pressure head. 

It will be noted that the two front angle irons are cut 
away 11% in. down from the top of the rack to permit 
the non-pressure head to be swung outward. The upper 
plate is punched at three points to form three angular 
clips which face inward and are spaced slightly above 
the upper deck plate and serve as retainers for the flange 
of the non-pressure head when the piston assembly is 
turned upside down for the replacement of packing cups 
or lubricators. 

This device is one that is in use in the shops of the 
St. Louis-San Francisco. 


Mechanical Sanding 
And Rubbing Machine 


The illustrations show special equipment used on a west- 
ern road in water-rubbing the exterior surfacer coat on 
a chair car. This equipment consists of a Sterling Speed- 
Bloc sander, or rubber, which is designed with an easy 
hand hold and convenient operating handle, and has one 
airhose connection to supply air for vibrating the abra- 
sive rubbing pad, and a second hose connection to supply 
water necessary in the rubbing operation. The l5-in. 
hose lines are approximately 50 ft. long so as to reach 
easily from the center water-and-air supply post to either 
end of a car. 

The necessary shut-off valve and pressure-reducing 
valve in the water line is shown in the upper part of 
the second illustration, the water pressure being reduced 


Operation of water-rubbing the surfacer coat in a chair car exter- 
ior, using a Sterling Speed-Bloc rubber, or sander 
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Pressure reducing valves and other equipment used in air- and water- 
lines 


from 45 lb. to about 15 Ib. Special equipment used in 
the air line is mounted on a small wooden horse for 
convenient portability, as shown in the lower part of the 
same illustration. This equipment consists (left to right) 
of a water separator, pressure-reducing valve and gage, 
air strainer and lubricator. The air pressure is reduced 
from 90 Ib. to about 60 Ib., which has been shown to give 
best results with this type of mechanical-sanding ma- 
chine. The lubricator supplies just enough oil to keep 
the rubber in good operating condition. 

The application of a rubbing surfacer coat with the 
machine, illustrated, is said to give as good or a better 
job than would be possible with hand rubbing. It saves 
about 30 per cent of the manual labor in water-rubbing, 
or sanding, all flat surfaces. 

In this connection, it is interesting to note that the 
general method of painting car exteriors followed on this 
road is to remove all paint by sandblasting or some 
equivalent method and then apply one priming coat, one 
putty coat, one coat of putty glaze, two surfacer coats 
and two color coats. The secret of the success of this 
method of finishing hinges upon the quality of the ma- 
terials used and the care with which the initial coats are 
applied. If the putty and surfacer coats are given suffi- 
cient time to dry and not hurried too much, a founda- 
tion is secured which may be depended upon not to give 
subsequent trouble. 

Among other problems, encountered on this as well as 
other roads, is the maintenance of satisfactory exterior 
painting conditions under the highly damaging effect of 
flying sand and gravel at modern high operating speeds. 
In some instances this action has been so severe as to 
cut the paint and actually wear holes in air brake pipe 
lines under the cars. Special materials, including rub- 
berized paints, paints with an asphalt base, and sand- 
impregnated paints have been experimented with in an 
attempt to solve this problem, but so far without entire 
success. 


Air Brake 
Questions and Answers 


D-22-A Passenger Control Valve 


410—Q.—What are the functional characteristics of 
the brake as applied to passenger trains? A—This brake 
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includes the proven desirable elements of its predecessor 
in this class of service with the addition of features that 
provide a brake of greater flexibility called for in high- 
speed operation of modern trains. 

411—0.—H ow is a faster and more certain brake ac- 
tion provided? A.—By features which produce im- 
proved functions as will be shown later. 

412—0.—Is there any improvement in quick service? 
A.—Yes. An operation is featured during initial serv- 
ice brake application to insure fast transmission with 
positive movement of the service slide valve to the ap- 
plication position regardless of service slide valve fric- 
tion. 

413—O.—How is the brake cylinder pressure devel- 
opment provided for? A.—A limited positive and uni- 
form development of brake cylinder pressure results on 
all cars with a minimum brake pipe reduction. 

4+14—O.—How does this affect train slack? | A.—It 
permits the train slack to adjust promptly without harsh 
action, 

415—O.—In what way is service release improved? 
A.—Positive release is obtained regardless of service 
slide valve friction, 

416—O.—IVhat feature is responsible for this kind 
of a release? A —A release insuring feature which 
operates to release the brake positively when the brake 
pipe pressure exceeds the auxiliary reservoir pressure 
by 1% Ib. 

417—O.—In what way is the graduated release im- 
proved? A.—The operation of this feature is such that 
an exceedingly uniform and flexible brake cylinder pres- 
sure release is secured on all cars when graduating off 
the brake. 

418—Q.—IVhy is an improved emergency transmis- 
sion speed as obtained with this equipment of great im- 
portance? | A.—This is important during emergency 
brake application due to the fact that a further improve- 
ment in control of slack action is accomplished as com- 
pared to old standard equipment. 

419—0.—What improvement is obtained when releas- 
ing after an emergency brake application? A.—A faster 
and more positive release is obtained by the use of an 
accelerated release feature. 

420—O.—How is this accomplished? | A.—By con- 
necting a volume known as the displacement reservoir 
in addition to the auxiliary reservoir to the brake pipe 
during initial release to increase brake pipe pressure 
locally. 

421—0.—W'hat effect does this have? | A. —Supple- 
ments air flow from the brake valve, providing a fast 
rise in brake pipe pressure. 

422—0.—W hat other benefit is derived from this ar- 
rangement? | A.—Also provides a definite reduction of 
auxiliary reservoir pressure thus insuring a positive and 
prompt release. 

423—0Q.—H ow is increased capacity obtained? | A.— 
The maximum brake cylinder volume for which the old 
passenger brake control valve is designed is the equiva- 
lent of two 16-in. cylinders. The D-22-A control valve 
is designed as a piloting device for the operation of one 
or more large capacity relay valves, therefore, one 
standard control valve may be used with any desired 
number, size or arrangement of brake cylinders. 

424—O —How are fast application and release rates 
obtained from high-speed service? ^ A.—The combina- 
tion of control valve and relay valve provides exceed- 
ingly flexible control of the very fast application and 
release rates required for high-speed service. 

425—0.—When mixed with other equipment what 
provision is made? A.—The rates of application and 
release may be adjusted to correspond. 
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High Spots in 


Railway Affairs... 


Worth Pondering Over 


A friend coming from a government office 
in Washington, recently found himself in 
a strange street. On a monument to Sam- 
uel Gompers in a small park he found this 
inscription : “No lasting gain has ever come 
irom compulsion; if we seek to force, we 
but tear apart that which united is in- 
vincible. There is no way whereby our 
labor movement may be assured sustained 
progress in determining its policies and its 
plans other than sincere democratic de- 
liberation until a unanimous decision is 
reached. This may seem a cumbrous, slow 
method to the impatient, but the impatient 
are more concerned for immediate triumph 
than for the education of constructive de- 
velopment." 


Highways Being Abused 


According to the findings of the research 
department of the Western Association of 
Railway Executives, the railways are 
losing traffic to highway motor trucks that, 
if carried by the railways, would produce 
additional annual revenue of nearly two 
billion dollars. At the meeting of the 
American Railway Engineering Associa- 
tion, C. E. Johnston, chairman of the 
Western Association of Railway Execu- 
tives, said that a recent study in Illinois 
showed that the state incurred an annual 
cost of $1,361.28 for a heavy duty truck 
and collected from the same vehicle only 
$364.56 in all kinds of fees. Such pay- 
ments, he insisted, are not taxes, but are 
merely inadequate contributions towards 
the enormous expense of providing special 
facilities (highways) for the special use of 
trucks. As a matter of fact, such high- 
ways, provided at public expense, were 
constructed primarily for use by passenger 
automobiles, for farm-to-market service, 
and the local distribution of goods. 


Railroad Legislation 

March proved to be a most confusing 
‘month, so far as progress toward con- 
structive transportation legislation was con- 
cerned. The hearings on the Lea Omnibus 
Bill continued but the pressure by special 
interests was so great that the fate of the 
railroads, as well as the general public in- 
terest, seemed to be largely lost sight of. 
Chairman Lea early in the month intro- 
duced the Committee-of-Six Bill in the 
House, as well as one to place freight for- 
warders under I. C. C. regulation. The 
‘committee hearings included presentations 
by the waterway interests; a statement 
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from the National Grange; testimony by 
the trustees of the Chicago Great Western 
in which, among other things, the policy of 
the Association of American Railroads was 
severely criticized; strong objections on 
the part of the Rock Island interests to 
features of the Committee-of-Six Bill, in- 
cluding the organization of a transportation 
board; objections by government traffic 
clerks to the repeal of the land grant 
rates; criticism by the trainmen of con- 
solidation features of the Committee-of- 
Six Bill, etc., etc. Meanwhile the Interstate 
Commerce Commission gave Representa- 
tive Lea a lengthy report expressing its 
opinion on various features of the different 
bills. “It is always darkest before dawn." 
reads an old adage. If that is true, then 
there certainly should be real hope for 
remedial railroad legislation, because it is 
hard to conceive of a more confused and 
complicated situation than that which un- 
folded itself at the hearings. 


Stockholders’ Meetings in Britain 


Proceedings of the annual meetings of the 
British railways are always interesting. 
The shareholders’ comments cover a wide 
range of topics. At the recent meeting of 
the London & North Eastern Railway 
Company, for instance, they ranged from 
the suggestion that a lady director be ap- 
pointed, to a criticism of the cleanliness of 
locomotives. One shareholder commented 
on the fact that “a bright green, clean 
Pacific locomotive was a joy to the eye and 
an excellent advertisement to the com- 
pany.” If it is not possible to return to the 
pre-war standard of cleanliness of locomo- 
tives, he suggested that they be painted 
black to cover deficiencies. Sir Ronald W. 
Matthews, the chairman, in replying said 
that “if we economize, as we must econo- 
mize at the present time, it must mean 
some deterioration in the condition of our 
stock.” He hoped, however, that it would 
never be necessary to depart from the 
green and now the blue engines, which are 
such a feature of the railway. 


If War Comes 


Far too little consideration has been given 
to railway facilities in the discussions of 
national defense, according to Col. C. D. 
Young, vice-president of the Pennsylvania, 


in a recent address before the Ohio Valley. 


Advisory Board in Columbus, Ohio. Colo- 
nel Young is chief of the railway section, 
office of chief of engineers, U. S. Army. 
He was commissioned a lieutenant-colonel 


of engineers while engaged in overseas 
operations during the World War. He ad- 
vocates the adoption of the recommenda- 
tions of the Committee-of-Six, if the car- 
riers are to be better prepared for war 
emergencies. Comparing the equipment to- 
day with that of 1929, he believes that "if 
the railroads were suddenly faced today 
with a business equal to that of 1929 we 
might suffer congestion of major impor- 
tance." 


Railroad Wages in 1938 


During 1938 employees engaged in main- 
tenance of equipment work to the number 
of about 240,000, received an average wage 
of $1,666. This compares with $1,244 for 
those engaged in maintenance of way 
work; $1,947 for professional, clerical and 
general employees; $2,444 for engineers, 
firemen, conductors and brakemen; and 
$1,715 for other transportation service em- 
ployees. The average earnings of all 
classes of railway employees in 1938 
amounted to $1,859, the highest figure ever 
reached; this in spite of the fact that the 
average number of hours paid for was 
2,481, a considerable decrease from 2,693 
in the year 1920. The average hourly 
earnings, however, were 74.9 cents in 1938, 
as compared to 66.6 cents in 1929, and 67.6 
cents in 1920. 


1938 Capital Expenditures 


The Association of American Railroads 
has announced that the capital expenditures 
for equipment and other improvements to 
railway property for Class 1 railroads in 
1938 amounted to $226,937,000. This was 
less than half the expenditure for these 
purposes in 1937. Of special interest to 
those in the mechanical department is the 
fact that expenditures for locomotives in 
1938 amounted to $39,570,000, as compared 
to $59,738,000 in the previous year. 
Freight train car expenditures amounted to 
$52,814,000, as compared to $212,902,000 in 


Capital Expenditures, 1929-1938, inclusive 
1929 . Seiwa ears wires pensie c yr ye 


1937. Only $18,149,000 was paid for pas- 
senger train cars in 1938, although $41,491,- 
000 was expended for this purpose in the 


previous year. Depression years have 
caused a heavy falling off in capital ex- 
penditures by the Class 1 railroads, as 
indicated in the table above. 
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Clubs and Associations 


Car FoREMEN's ASSOCIATION OF OMAHA, 
Councit BiurFs AND Sorru OMAHA Ix- 
TERCHANGE.— Meeting 1:30 p. m., April 13, 
Burlington Station, Omaha, Nebr. Speaker: 
C. B. Stemple. Subject: Rules 68 to 82. 


SOUTHERN AND SOUTHWESTERN RAIL- 
way Crup.—Mceting 10 a. m, May 16, 
Ansley Hotel, Atlanta, Ga. Speaker: L. E. 


Caldwell, educational director, Electro- 
Motive Corp, La Grange, Ill. Subject: 
Diesel Motive Power. 

Can FonREMEN's ASSOCIATION OF CHI- 


C^G0.— Meeting April 10, La Salle Hotel, 
Chicago. Speaker: E. J. Hollahan, gen- 
eral car foreman, Illinois Central. Sub- 
ject: Handling of Passenger Train Cars 
in Terminal Yards. 


Can DEPARTMENT ASSOCIATION OF ST. 
Lours.—Meeting 8 p. m., April 18, Hotel 
Mayfair, St. Louis, Mo., preceded by din- 
ner at 6:15. Speaker: J. M. Patterson, 
general vice-president, Brotherhood Rail- 
way Carmen of America. Topic: Voca- 
tional Education of Carmen. 


NogrHwEST Car MEN's ASSOCIATION. — 
Meeting 8 p. m, April 3, Midway Club, 
1931 University avenue, St. Paul, Minn. 
Speaker: W. J. Patterson, director, Bu- 
reau of Safety, Interstate Commerce Com- 
mission, Subject: “The Relation of Car 
Construction and Maintenance to Safety.” 


New Encianp Rattroap CLun.—Meet- 
ing 6:30 p. m., April 11, Hotel Touraine, 
Boston, Mass. Speaker: R. F. Harring- 


ton, foundry superintendent and chicf 
metallurgist, Hunt-Spiller Mfg. Corp. 
Subject: "Cast-Iron—From Coast Defense 


Guns to Modern Locomotive and Indus- 
trial Castings,” with lantern-slide illus- 
trations. 


Club Papers 


Steam-Electric Locomotive Dis- 
cussed at N. Y. Railroad Club 


New York Railroad Club—The 5,000- 
hp. steam-turbo-electric locomotive recently 
built for the Union Pacific hy the General 
Flectric Company, was the chief topic of 
discussion at the meeting of the New York 
Railroad Club on March 24. Some 500 
railroad and supply-trade men heard H. L. 
Andrews, vice-president of General Elec- 
tric, describe the 530,000-Ib. giant, after 
which the speaker answered the questions 
fired at him in rapid succession from the 
floor. f During this period it was brought 
out, among other things, that the locomo- 
tive has been in revenue passenger service 
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on the New York Central between Buffalo, 
N. Y., and Cleveland, Ohio, as a prelimi- 
nary to regular operation on the Union 
Pacific; that adequate comparison between 
the new locomotive and conventional steam 
and Diesel-electric power cannot be drawn 
until the steam-electric has heen in service 
under more trying conditions on heavy 
U. P. trains; and that General Electric 
may possibly design a pulverized coal- 
burner of a similar type. A motion pic- 
ture reel with sound and a series of slides 
supplemented the discussion, © The enter- 
tainment feature of the program consisted 
of a play entitled “Achmed and His Three 
Sons" done in an Arabian atmosphere 
complete with elaborate settings and cos- 
tumes with incidental music and a cast 
consisting of employees of the General 
Electric. In brief the drama was designed 
to show what happens when the sales, pro- 
duction or design departments of an in- 
dustrial concern fail to appreciate the need 
for one another. 


DIRECTORY 


The following list gives names of secrctarics, 


dates of next regular meetinas, and places of 
meetings of mechanical associations and railroad 
clubs: 

Are-Brake Assocration.—R, P. Ives, Westing- 


house Air Brake Company, 3400 Empire State 
building, New York. 
Arrien Raitway Suppry Assocration. — J. F. 
Gettrust. P. O. Box 5522, Chicago. 
American Rattway Toot Foremen’s ASSOCIA- 
G. G. Macina, 11402 Calumet avenue, 


AMERICAN SOCIETY CF MECHANICAL ENGINEERS. 
C. FE. Davies, 29 West Thirty-ninth street, 


New York. 
RANERO Diviston.—Marion B. Richard- 
son. Box 205, Livingston, 


Nici Sirop Practicr Divistox.—Erik 
Aberg, editor, Machinery, 148 Lafayette St., 
New York. 

MATERIALS re Division. — F. T. 
Shepard, Jr., Lewis-Shepard Co., Watertown 
Station, Boston, Mass. 

Om AND Gas Power Divistox.—M. T. 
Reed, 2 West Forty-fifth street, New York. 

Fuets Diviston.—aA. R. Mumford, Con- 
ed Edison Co., 4 Irving Place, New 

or 

ASSOCIATION OF AMERICAN Raitgoaps, — J. M. 
Symes, vice-president operations and main- 
tenance department, Transportation Building, 
Washington, D. C. 

OPERATING Section. — J. C. Caviston, 30 
Vesey street, New York 

MECHANICAL DIVISION. V. R. Hawthorne, 
59 East Van Buren street, Chicago. An- 
nual mecting June 28, 29 and 30, at the 
Commodore Hotel, New York. 

PURCHASES AND Stores Divistrox.—W. J. 
Farrell, 30 Vesey street, New York. Con- 
vention of entire membership June 14-15, 
Palmer House, Chicago. 

Motor Transport Divisiox.—George M. 
Campbell, Transportation Ruilding, Washing- 
ton, D. C. 

Canapian Rattway CLur. — C. R. Crook, 4468 
Oxford avenue, Montreal, Que. Regular 
meetings, second Monday of each month, 
except June, July and August, at Windsor 
Hotel, Montreal Que. 

CAR Deranrest AssoctaTion oF St. Lovis. — 

J. Sheehan 1161 Missouri Pacific Bldg., 
h Lonis, Mo. Regular monthly meetings 
third Tuesday of cach month. except June, 
Joly and August, Hotel Mayfair, St. Louis, 


AssocraTtoN,—Frank 
Mechanical Dept., 


Car DEPARTMENT OFFICERS’ 
Kartheiser, chief clerk, 
C. B. & Q., Chicago. 


(Turn to next left-hand page) 


Car FograkN's Association or Cirtcaco.—G. K. 
Oliver, 2514 West Fifty-fifth street, Chicago. 
Regular meetings, second Monday in each 
month, except June, July and August, La 
Salle ‘Hotel Chicago. 

Car FOREMEN'S ASSOCIATION OF OMAHA, COUNCIL 
BLUFFS AND SOUTH OMAHA INTERCHANGE. — 
H. E. Moran, Chicago Great Western, Coun- 
cil Biuts, Ia. Regular meetings, second 
Thursday of cach month at 1:15 p. m. 

Centrat RaiLway Crus or Brrralo. — Mrs. M. 
D. Reed, Room 1817, Hotel Statler, Buffalo, 
N. Y. Regular meetings, second Thursday 
cach month, except June, July and August, 
at Hotel Statler, Buffalo. 


Eastern CAR FOREMAN’ s Association. — Roy 
MacLeod, Room 127, G. O. Bldg, N. Y. 
N. H. & H., New Haven, Conn. Regular 


meetings, second Friday of each month, ex- 
cept May, June, July, August and September. 

Inpiaxaports Car INSPECTION ASSOCIATION. — 

A. Singleton, 822 Big Four Building, 
Indianapolis, Ind. Regular meetings. first 
Monday of each month, except July. August 
and Septe mber, at Hotel Severin, Indianap- 
olis, at 7 p. m. 

Iwrk4&NATIONAL RaiLway FUEL ASSOCIATION. — 
See Railway Fuel and Traveling Engineers’ 
Association, 

INTERNATIONAL Rarpway GENERAL FosEMEN'S 
Asscctation.—F, T. James, general fore- 
man D. L. & W., Kingsland, N. J. 

INTERNATIONAL RAILWAY MASTER BLACKSMITHS’ 
Association. —W,. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, Detroit, Mich. 

Masitk Bortrr Makers’ AssoctarioN.—4A. F. 
Stiglmeier, secretary, 29 Parkwood street, Al- 
bany, N. Y. 


New EsNcrawp RarLROAD CLuB. — W. E. Cade, 
Jr. 0683 Atlantic avenue, Boston, Mass. 
Regular meetings, second Tuesday in each 


month, except June, July, August and Sep- 
tember, at Hotel Touraine. Boston. 

New Yous RaiLgoAD Ciur.—-D. W. Pye, Room 
527, 30 Church street, New York. Meetings. 
third Friday in each month, except June, 
July, August, September, at 29 West Thirty- 


ninth street, New York. 

Nortuwest Car Men’s Association. — E. N. 
Myers, chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul, Minn. 


Meetings, first Monday each month, except 
June, July and August, at Midway Club 
rooms, {t niversity and Prior avenue, St. Paul. 

Paciric. Rartway CLus. — William S. Wollner, 
P. O. Box 3275, San Francisco, Cal. Rexu- 
lar meetings, second Thursday of each month 
in San Francisco and Oakland, Calif.. alter- 
nately, excepting June in Los Angeles and 
October in Sacramento. 

Rartway CLUR or GgEENVILLE.—Sterle H. Not- 
tingham, Greenville, Pa. Regular meetings, 
third. Thursday in month, except June, July 
and August. 

RatrLwav Crus or PirTsBuRGH.—]. D. Conway, 
1941 Oliver Building, Pittsburgh, Pa. Regu- 
lar meetings, fourth Thursday in month, ex- 
cept June, July and August, l'ort Pitt Hotel. 
Pittsburgh, Pa. 

RaiLway Fire Protection AssociarioN.—P. A. 
Bissell, 40 Broad street, Boston, Mass. 

RAILWAY FuEL AND TRAVELING ENGINEFRS’ AS- 
SOCIATION.— T. Duff Smith, 1255 Old Colony 
building, Chicago. 

RarLway SuPPLY MANUFACTURERS? ASSOCIATION. 
—]. D. Conway, 1941 Oliver Building, Pitts- 
burgh, Pa. Meets with Mechanical Divi 
and Purchases and Stores Division, Associa- 
tion of American Railroads. 

SOUTHERN AND SOUTHWESTERN Rartway CLUR— 
A. T. Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings, third Thursday in Janu- 
ary, March, May, July and September. An- 
nual meeting, third Thursday in November, 
Ansley Hotel, Atlanta, Ga. 

Toronto Raitway Crus.—D. M. George. Box 8. 
Terminal A, Toronto, Ont. Meetings, fourth 
Monday of each month, except June, July 
and August, at Royal York Hotel, Toronto, 
Ont. 

TRAVELING ENGINEERS' 
way Fuel and Traveling Engineers’ 
tion. 

Westers RaiLWAY CLus.—W. L. Fox, executive 
secretary, Room 822, 310 South Michigan 
avenue, Chicago. Regular meetings, third 
Monday in each month, except June, July, 
August and September. 


AssociATION.—See Rail- 
Associa- 
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Chilled Car Wheels have always possessed characteristics not 
found in wheels made from other materials. Today these wheels 
are better, stronger, and more uniform than ever before. This is 
owing in part to important metallurgical and design improve- 
ments, in part to a Centralized Inspection Service, and in impor- 
tant part to modernized facilities which produce under more 


accurately controlled conditions. 


ORGANIZED TO ACHIEVE: 
Uniform Specifications 


Uniform Inspection 
Uniform Product 


230 PARK AVENUE, 
NEW YORK, N. Y. 


ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 
o 


445 N. SACRAMENTO BLVD., 
CHICAGO, ILL. 


The London, Midland & Scottish ‘Coronation Scot" running beside the Diesel-clectric “Capitol 


Limited" of the Baltimore & Ohio near Waring, Md. 


The English train usil be on exhibit at 


the New York World's Fair after the compiction of its tour through eastern United. States 


Enginehouse Construction 


The Pennsylvania has awarded a con- 
tract to W. F. Trimble & Sons Company, 
Pittsburgh, Pa., for the construction of an 
enginehouse at Oil City, Pa. 

The Missouri Pacific has awarded a con- 
tract to J. S. Alberici, St. Louis, Mo., for 
the construction of a 20-ft. extension of 
five enginehouse stalls in the Ewing Ave- 
nue enginehouse, St. Louis, Mo. The new 
stalls will be 120 ft. long. This work is 
part of an $80,000 improvement program 
at this point which will include also the 
paving of the floors with concrete in 15 
stalls, the installation of 15 heating units 
for thawing out the underside of locomo- 
tives and the construction of a tool room 
to serve both the enginehouse and the ma- 
chine shop. A portion of the work will 
be done by company forces. 


Record in Average Freight-Train 
Speed Set Up in 1938 


A NEW high record in the average speed 
of freight trains was established by the 
railroads of the United States in 1938, 
J. J. Pelley, president of the Association 
of American Railroads, announced on Feb- 
ruary 27. This average speed, according 
to reports for the year which have just 
become available, was 61 per cent higher 
than in 1920. 

In 1938, the average distance traveled per 
train per day was 398 miles, compared with 
386 miles in 1937 and 247 miles in 1920. 
This represents the average time required 
for the movement of all freight trains be- 
tween terminals, including all delays en 
route. 

“Because of improvements in locomotive 
and freight car construction,” the statement 
points out, “the number of delays due to 
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"M. McClure, 


mechanical failures has been reduced. Use 
of locomotive tenders with a greater fuel 
and water capacity has reduced the number 
of stops for supplies en route. Length of 
locomotive runs has been increased. In 
addition, improvements in roadway, signals, 
and methods of operation have further ex- 
pedited the movement of loaded freight 
cars through terminals and over the road.” 


Insulating Materials Being 
Tested at Purdue 


THE answers to questions regarding the 
relative efficiency and effective service life 
of various insulating materials used in 
railway equipment are being sought by the 
Purdue University Engineering Experi- 
ment Station in an extensive series of tests 
being conducted by Prof. W. T. Miller 
and T. K. Sanders of the Purdue Engi- 
neering Experiment Station staff, and M. 
representing the Gustin- 
Bacon Manufacturing Company, Kansas 
City, Mo. The tests are being made in 
co-operation with the Owens-Corning 
Fiberglas Corporation, and the Gustin- 
Bacon Manufacturing Company, and are 
designed to develop both the mechanical 
and chemical properties of 38 insulating 
products under observation. 

In developing a method of testing, the 
Purdue engineers have worked out an 
eight-hour schedule, which reproduces in 
that period the conditions that an average 
car would experience in about 30 days of 
use on a railroad and, as a result, the in- 
sulating materials being tested already have 
been given the same wear that they would 
receive in 74 years of actual service. The 
tests have been under way approximately 
two years, during which period some of 
the materials have fallen by the wayside 


while others have shown that they will 
stand up under the severe conditions im- 
posed on them. 

As one of the steps in the testing, there 
was designed and built a “weathering 
room,” 8-ft. by 8 ft. by 10 ft. In this 
room, the samples of insulations are sub- 
jected to repeated cycles of high hu- 
midity and drying which resemble all the 
conditions they would get in actual serv- 
ice applications in railway passenger and 
refrigerator cars. The samples under test 
rest in wire trays, half of them stationary 
and the other half subject to a vibration 
which resembles the most severe condition 
found in railway equipment. 

In another room, known as the "hot 
box," a complete panel from the side wall 
of a refrigerator car has been set in, en- 
abling the different materials to be tested 
for their insulation value, moisture ab- 
sorption, drying characteristics and dura- 
bility. There is a complete refrigerating 
unit in another room, as well as two of 
the largest electric hot plates ever used for 
determining thermal conductivities, each 
30 in. square, to aid in the complete studies 
being made by this laboratory. 

At regular intervals, samples of the 
various insulation are analyzed chemically 
and physically to detect any changes in 
insulating properties. Automatic switches 
control the testing processes but results 
must be checked regularly. 


Equipment Building in Railroad 
Shops 


The Chicago, Milwaukee, St. Paul & 
Pacific during 1939 will build in its shops 
at Milwaukee, 1,000 50-ton all-steel box 
cars and 75 steel caboose cars. Six Die- 
sel-electric switching locomotives costing 

(Continued on next left-hand page) 


Railway Mechanical Engineer 
APRIL, 1939 


Aprit, 1939 RAILWAY MECHANICAL ENGINEER 28 


a 


METHODS AND MACHINERY THAT GUARD LIMA QUALITY 


 Heat-Treatment Gives Life to Steel 


Alloy steels play an ever-increasing part in the modern 
locomotive. 


But only when properly heat-treated can they develop 
their unusual characteristics of strength and toughness. 


At Lima modern furnace equipment provides uniform 
heating of the part to be treated while pyrometric control 
insures the precise temperature needed for heat-treating any 
analysis of steel. 


Lima's heat-treating facilities bring out the best in alloy 


steels. 


LIMA LOCOMOTIVE WORKS QT 7 OP INCORPORATED, LIMA, OHIO 


goose bue 
^ os 


in excess of $400,000 will be acquired 
under a lease purchase plan. These ex- 
penditures and other improvements were 
incorrectly credited to the Illinois Central 
on page 123 of the March issue of the 
Railway Mechanical. Engineer. 

The Canadian National will build in its 
own shops at Transcona, Man., 50 refrig- 
erator cars to have steel underframes, steel 
superstructures and are to be steel plated. 
The company will also build 10 caboose 
cars in its shops at Moncton, N. B., and 
15 caboose cars at London, Ont. 


Locomotives for Exhibit at New 
York World’s Fair 


American Railroads.—The new four- 
cylinder passenger locomotive, the exhibit 
of the eastern railways, arrived at the 
New York World's Fair on March 13 on 
the tracks of the Long Island and is now 
installed on its foundation there. 

The new locomotive and tender together 
extend 140 ít. in length and weigh 526 
tons. The locomotive, which is non-articu- 
lated, has a 6-4-4-6 wheel arrangement and 
develops 6,500 hp. at 100 m.p.h. Its ten- 
der rests upon two 8-wheel trucks and has 
capacity for 24,500 gal. of water and 25 
tons of coal. The locomotive has a trac- 
tive force of 76,400 1b.; a boiler surface 
of 7,748 sq. ft, and operates at a steam 
pressure of 300 lb. per sq. in. In general 
style, it is similar to the streamlined “Pa- 
cific" type K-4 class passenger locomotive 
now in operation on the Pennsylvania. 

'The locomotive was built at the Penn- 
sylvania’s Altoona (Pa.) shops and is de- 
signed for operation on that road. For 
the duration of the fair however, it will 
bear on its tender the signature "American 
Railroads,” and is the exhibit of the 
World's Fair Committee of the Eastern 
Presidents’ Conference. 

Electro-Motive Corporation.—Six days 
of straining, tugging and delicate engineer- 
ing were required to haul a two-unit 
Electro-Motive Diesel-electric locomotive 
weighing 560,000 lb. a distance of about 
five city blocks over the "made" ground of 
the New York World's Fair site between 
the unloading tracks of the Long Island 
and a square in front of the General Mo- 


New Equipment Orders and Inquiries Announced Since 
the Closing of the March Issue 


Locomotive ORDERS 


Company No. of Locos. 


(C.M. St Pe Be" 


en 


-NNN 


CRs I 


* 
- 


Type of Loco. 
1,000-hp. Diesel-electric 


600-hp. 
20-gal. tenders 


Builder 


Electro-Motive Corp. 
Electro-Motive Corp. 
American Loco. Co. 
American Loco. Co. 


Locomotive INQUIRIES 


40 to 60-ton Diesel electric 
600-hp. Diesel electric 


Freigut-Car ORDERS 


US: Navy Dept. 1.1.5 ee 4 Onl burner 
1 Fireless 

1 Gas-electric 

14 

Wabash ..... 4 

Road No. of Cars 

Canadian National ............ 725 40-ton box 
650 40 ton box 
625 40 ton box 

John Morrell & Co. orori ahea 1009 


chigh & New 
Lehigh Valles 
St. Louis Southwestern ......- 1u0 


England ...... 109 


Type of Car 


Refrigerator 

5n ton. hopper 
suo Suton hopper 
Underframes for 


Builder 

National Steel Car Co. 
Canadian Car & Fdry. Co.,Ltd. 
Eastern Car Co., Ltd. 
General American Trans. Co. 
Bethlehem Steel Co. 
Bethlehem Steel Co. 
American Car & Foundry Co. 


bailast cars 


100 Underframes for 


American Car & Foundry Co. 


flat cars 
Union Pacific. seiors i anean 300 Soton flat Company Shops 
7 1.50 Underframes Mt. Merasa Car Mfg. Co. 
500 Underframes Pacific Car & Fdry. Co. 


FREIGHT-CAR INQUIRIFS 


Denver & Rio Grande Western 250 SO-ton automobile — .—  ...... rece ener hh meer 
250 Oton Box...  — — — wvted eto ioi Xm ene bp SLE SIS 
100 70:ton.gondolà = —  nmaisorast 0S Sere th my yy ts 
100 Underframes fot! ue obreros PT 
40-ton stock cars 
Maine "Central 2215 cect aaet 150 SO:ton, Gondola ht he eS aber OTA E 
150 40-ton gondola cece MIRI 
Swift. & Company... yz s 2 4O-ton^taok. = "ae eextVR Esa ERR 
WabaMli- zs ticw deles v s ois 35 Cabduse = = Pala Fa BARS ee waves efe v ES 
PassenGcer-Car ORDERS 
Road No. of Cars Type of Car Builder 
Canadian National ............ 5 Mail and express Canadian Car & Fdry. Co.,Ltd. 
10 Baggage Canadian Car & Fdry. Co.,Ltd. 
CREDO E Ro Loses ert 2 Rocket trains See Note? ` 
Delaware & Hudson s 6 Coaches American Car & Foundry Co. 
Lehigh Valley .... 10 Coaches Pullman-Std. Car Mfg. Co. 
Southern Pacific? ... 2 l4-car trains Pullman-Std. Car Mfg. Co. 


! Lease-purchase 


contracts subject to the approval of the court 
2The two streamlined Rocket trains will cost $1,200,000. 


While formal contracts have mot yet 


been signed, the ten lightweight coaches for these trains, dining cars and head end cars will be built 


by the Edward G. Budd Manufacturing 


Company; the six 


Pullman sleeping cars, including the 


Pullman observation car, will be built by the Pullman-Standard Car Manufacturing Company; and 


the two Diesel-electric locomotives will be 


built by the Electro-Motive Corporation. 


3 The trains will have the same basic design as the present Daylights and will be placed in 


operation between San Francisco and Los Angeles, Calif., late this year. 


5,000-hp. steam locomotives 


They will be powered by 


tors exhibit building where the locomotive 
is to be displayed. The two units of the 
locomotive are similar to “A” and “B” 
units, respectively, of a 6,000-hp., three- 
unit locomotive placed in service by the 
Seaboard Air Line in December, 1938. 
Each unit develops 2,000 hp. from two 
1,000-hp. Diesel-electric power plants, as 


do those of the S. A. L. locomotives, and 
weight and size characteristics are sub- 
stantially the same. 

Great Northern.—One of America’s his- 
toric locomotives, the "William Crooks," 
built at Paterson, N. J., in 1861, and now 
owned by the Great Northern, has traveled 

(Continued on next left-hand page) 


This giant four-cylinder passenger locomotive carries six-wheel leading and trailer trucks and a 16-wheel tender. It has been placed for ex- 


hibit at the New York World's Fair by the World's Fair Committee of the Eastern Presidents’ Conference Committee. 


It was built at the 


Altoona, Pa., shops of the Pennsylvania for operation on that road. 
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. REDUCE MAINTENANCE... 


modernize your driving boxes 


Pounding driving boxes cause unnecessary expense ... prevent it... by 
converting your driving box wedges into Franklin Automatic Compensators 
and Snubbers. » » » The bronze parallel-sided floating plate eliminates 
the air gap. The heavy outer spring acts as a cushion to take care of 
abnormal shocks. These insure lower maintenance, easier riding, and 
increased availability for service on both plain and roller bearing appli- 
cations. » » » Take advantage of engineering improvements ... bring 
your driving box wedges up-to-date . . . convert them into Franklin Auto- 
matic Compensators and Snubbers. 


Because material and tolerances are just right for the job, genuine Franklin 
repair parts give maximum service life. 


f "dA - 


et. : NEW YORK CHICAGO 


f 
Lm 


ABOVE: Franklin Automatic Compensa- 
tor and Snubber for Roller Bearing Driv- 
ing Box application. BELOW: Franklin 
Automatic Compensator and Snubber for 
Friction Bearing Driving Box application. 


FRANKLIN RAILWAY SuPPLY COMPANY, INC. 


MONTREAL 


under its own power from St. Paul, Minn, 
to New York, where it is to be part of the 
exhibition, Railroads on Parade, at the 
New York World's Fair. The locomotive, 
pulling two ancient coaches, left St. Paul 
on March 14. 

Boston & Maine.—Locomotive No. 905 
of the Boston & Maine is being recondi- 
tioned at Somerville, Mass., and Billerica, 
for exhibition at the New York World's 
Fair. Members of the Railroad Enthusi- 
asts Inc., New England Division, are et- 
tempting to make it look as it did in 1892 
when it was built at the old Manchester 
(N. H.) Locomotive Works. Thus the 
locomotive will bear its original No. 494, 
an old style headlight, and a wooden pilot 
and cab, and both engine and tender will 
be gayly painted. 


15-Ton Exhibit Shows How Loco- 
motives Operate 


A 15-row exhibit to demonstrate how a 
railroad locomotive operates is being pre- 
pared for the Museum of Science and 
Industry, Chicago, by the Chicago & East- 
ern Illinois at its shops in Danville, Ill. 
The exhibit consists of a portion of the 
right side of a passenger locomotive. It 
includes the pilot, the side frame, the valve 
chamber, a cylinder, a main rod, a side 
rod, two driving whecls, and the connecting 
mechanism. It will be mounted and bal- 
anced so that all working parts will be 
driven by a small motor, while lights will 
show the movement of steam into the valve 


chamber and then into the cylinder, which - 


has been cut away to show the piston and 
connecting rod. 


R. R. Equipment to Be Discussed 
8t Automotive Congress 


SEVERAL papers of interest to railroaders 
will be presented at the 1939 World Auto- 
motive Engineering Congress of the So- 
ciety of Automotive Engineers, Inc., which 
will be held at various points throughout 
the United States from May 22 to June 8, 
inclusive. According to the tentative pro- 
gram, two papers of particular application 


Cuas. M. Grannis and R. J. Perkins 
have been appointed service engineers of 
the Carboloy Company, Inc., Detroit, Mich. 

* 


THE BurrALo Brake BEAM COMPANY 
will, on April 12, move its general offices 
from 92 Liberty street to 140 Cedar street, 
New York City. 


WirtLIAM L. SrANCLIFFE has been ap- 
pointed manager of miscellaneous sales for 
the American Car and Foundry Company, 
New York. 

* 

W. H. Kreer, representative for the 
Middle West for Templeton Kenly & Com- 
pany, Chicago, has been appointed sales 
engineer. 
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to the railroad field will be presented at 
the truck, bus and rail car session on May 
25 in the Hotel Pennsylvania, New York. 
Col. E. J. W. Ragsdale of the Edward G. 
Budd Manufacturing Company will pre- 
sent "Engineering Problems Involved in 
the Use of Ferrous Metals to Reduce 
Weight,” and Frank Jardine of the Alumi- 
num Company of America will read a 
paper entitled “Engineering Problems In- 
volved in the Use of Non-Ferrous Metals 
to Reduce Weight.” 

On May 26, at the same headquarters, 
a session on the Diesel engine will be held 
under the chairmanship of F. G. Shoe- 
maker, Detroit Diesel Engine division, 
General Motors Corporation, at which time 
G. L. Neely of the Standard Oil Company 
of California will read a paper "Recent 
Developments in Diesel refracting oils.” 
On June 7 at the Hotel Fairmont, San 
Francisco, Cal, an afternoon session on 
the Diesel engine will be held under the 
chairmanship of Mr. Shoemaker, whercin 
the application of the Diesel engine to 
railroad transportation will be presented by 
A. R. Walker, electrical equipment engi- 
neer, Illinois Central, Chicago. 


N. Y. Central Prepares Rolling- 
Stock for World's Fair Business 


For handling heavy passenger traffic for 
the New York World's Fair, the New 
York Central will soon put into operation 
50 reconditioned coaches and 31 diners, all 
of which have been newly air-conditioned 
and improved. Twenty-five of the coaches 
have been completely redecorated in shades 
of gray and yellow, with blue upholstery, 
or tan and ivory with brown upholstery. 
The floors have been insulated against 
noise and a new lighting system installed. 
The 25 other coaches have been redecorat- 
ed in shades of gray with blue-green up- 
holstered seats and green-striped window 
curtains. By the air-conditioning of these 
cars and diners the New York Central's 
air-conditioned fleet will be brought to a 
total of 1046. 

In addition the road has under con- 
struction 40 new light-weight Pullman cars 
of the type recently installed on the 


Supply Trade Notes 


Leo F. HUNDERUP, assistant general 
manager of the Van Norman Machine 
Tool Company, Springfield, Mass., has 
been elected a vice-president of the com- 
pany. 

* 


GirBERT E. Wesster, has been appointed 
sales manager of the track spring washer 
department of the National Lock Washer 
Company, with headquarters at Newark, 
N. J 

* 


LrrcH B. Brock, assistant vice-president 
and assistant manager of sales of the flat 
rolled steel division of the Inland Steel 
Company, Chicago, has been elected vice- 
president in charge of purchases, to suc- 
ceed E. J. Block, deceased. 


(Turn to next left-hand page) 


“Twentieth Century Limited" and 11 
coaches of the type in service on the “Mer- 
cury.” These are expected to be in serv- 
ice also for fair travel. 


Stoker Order Postponed 


Tue Interstate Commerce Commission 
has further postponed the effective date of 
its order in the automatic stoker case to 
April 15. The commission's order in this 
case was upheld by a three-judge federal 
court at Cleveland, Ohio, on February 28, 
when it ordered railroads to install auto- 
matic stokers on all modern coal-burning 
locomotives. The order specified that 20 
per cent of the locomotives be equipped 
with automatic stokers each year for five 
years, beginning July 1, 1938. Approxi- 
mately 180 railroads had sued to enjoin 
the Interstate Commerce Commission from 
enforcing its order of December 27, 1937, 
contending that the installations would cost 
$39,003,000 or more. The order applies to 
practically all locomotives used on main 
lines. Railroad attorneys are studying the 
decision and it is quite possible that an ap- 
peal will be taken to the Supreme Court. 


20 Pullmans at 84 M. P. H. 


THE results of a recent test run of the 
Atlantic Coast Line's steam locomotive 
No. 1800 between Jacksonville, Fla., and 
Richmond, Va., are reported in the latest 
issue of "Baldwin Locomotives," quarterly 
publication of the Baldwin Locomotive 
Works. Herein it is revealed that the lo- 
comotive, one of 12 Class R-1, 4-8-4 type 
built by Baldwin, hauled the road's 20- 
car "Havana Special" along a five-mile 
stretch at an average speed of 84 m.p.h. 
At another point the locomotive performed 
a sprint of 13 miles in length at 73.6 m.p.h. 
In particular the test run showed decided 
improvements in acceleration over calcu- 
lated performance. The test train, which 
weighed approximately 1,500 tons, attained 
a speed of 70 m.p.h. in 12.5 min. over a 
distance of 11 miles. Calculations made 
prior to the test indicated that nearly 22 
min. for a distance of 20 miles would be 
necessary to attain this speed. 


Davin Dasso has resigned his position 
as vice-president of the American Locomo- 
tive Company, Diesel Engine Division. Mr. 
Dasso will be retained in a consulting ca- 
pacity by the Locomotive Company and 
will also continue in the position of United 
States representative of Sulzer Brothers, 
Ltd., Winterthur, Switzerland. 


* 


E. K. GorpscHWiDT, representative at 
Philadelphia, Pa., of The Safety Car Heat- 
ing and Lighting Company, has been trans- 
ferred to its western district, with head- 
quarters at Chicago, and R. L. Hillpot and 
Pearce Whetstone have been appointed 
representatives with headquarters at Phila- 
delphia, Pa. 
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There’s More to SECURITY ARCHES Than Just Brick 


In these days of rigid economy, don’t draw 
the line too fine and let a locomotive leave the 
roundhouse with an imperfect Arch due to 
lack of supplies. 


A single missing Arch Brick has a mighty 
serious effect on steaming and on the effi- 
ciency of the locomotive. 


HARBISON-WALKER 
REFRACTORIES CO. 


Refractory Specialists 


Today, a dollar’s worth of fuel means more 
than ever before. To spend it effectively, 
every Locomotive Arch should be maintained 
in perfect condition. 


Be sure your stocks on hand are ample to 
provide fully for all locomotive requirements, 
so that locomotive efficiency will not suffer. 


INCORPORATED 
60 EAST 42nd STREET, NEW YORK, N. Y. 


Specialists 


30 


AMERICAN ARCH CO. 


Locomotive Combustion 


H. A. MARSHALL, eastern representative, 
railroad department, of the National Alu- 
minate Corporation, Chicago, with head- 
quarters at New York, has been promoted 
to assistant to vice-president with the same 
headquarters. 

* 


Raru F. HrarH, representative of 
Manning, Maxwell & Moore, Inc., at New 
Orleans, La., has been appointed sales rep- 
resentative at Houston, Tex, and J. 
Schuyler, for the past five years connected 
with the company's Los Angeles, Calif., 
branch office, is now sales representative 
at New Orleans. 

* 


OrivER W. SPENCER, sales representative 
of the Southern Wheel Division of the 
American Brake Shoe & Foundry Co, at 
St. Louis, Mo., has been appointed vice- 
president, with headquarters as íormerly 
at St. Louis. Mr. Spencer entered the 


O. W. Spencer 


employ of the American Brake Shoe & 
Foundry Co., in 1923 as a special apprentice 
at Mahwah, N. J. The following year 
he was transferred to the sales department 
at Chicago, and later went to St. Louis 
as sales representative of the Southern 
Wheel Company, serving as sales repre- 
sentative until his recent promotion to vice- 
president, as noted above. 


* 


Tue Unir Truck Corporation, 15 Ex- 
change place, Jersey City, N. J., will, on 
April 15, open a sales office at 140 Cedar 
street, New York City. 


* 


CHARLES L. EGGLESTON, formerly assist- 
ant chief car draftsman of the Southern 
Pacific, with headquarters at San Francisco, 
Cal., has been appointed special represen- 
tative of the United States Rubber Com- 
pany, Mishawaka, Ind., with headquarters 
at Chicago, to handle the sale of sponge 
rubber to the railroads. 


+ 


Matcorm W. Reep, vice-president in 
charge of operations of the American Steel 
& Wire Co., has been appointed chief engi- 
neer of the Carnegie-Illinois Steel Cor- 
poration, to succeed Sydney Dillon, who 
has been transferred to the office of the 
chief engineer of the United States Steel 
Corporation. 
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J. T. WurriNc, who has been elected 
president of the Alan Wood Steel Com- 
pany, Conshohocken, Pa., as announcéd in 
the March issue of the Railway Mechanical 
Engineer, received his education as a 


mechanical engineer at the University of 
Michigan, from which he was graduated in 
In July of that year he entered the 
department 


1909. 


metallurgical of the Illinois 


J. T. Whiting 


Steel Company at its South Works, South 
Chicago, Ill, and from there went into the 
blast-furnace department. He has worked 
successively for the By-Product Coke 
Corp. (then managed by the Semet-Solvey 
Co.), South Chicago; the Federal Furnace 
Co., South Chicago; the Whitaker-Glesner 
Co., Portsmouth, Ohio; the Steel & Tube 
Co. of America, Mayville, Wis., and the 
Donner Steel Co., Buffalo, N. Y. In Sep- 
tember, 1927, he became vice-president and 
general manager of the Hamilton Coke & 
Iron Co., Hamilton, Ohio, and on January 
1, 1932, was elected vice-president of the 
Alan Wood Steel Company. 

C. E. Davis, the newly elected vice-pres- 
ident of the Alan Wood Steel Company, 


C. E. Davis 


worked successively for the American 
Sheet & Tin Plate Co., the United Alloy 
Steel Co., the Central Alloy Steel Com- 
pany, and the Republic Steel Corporation, 
before associating with the Alan Wood 
Steel Company eight years ago. For the 
past two years he has been assistant to the 
vice-president. For a year and a half dur- 
ing the World War Mr. Davis was in the 
U. S. Marine Corps with the A. E. F. in 
France. 


THE Acme MACHINERY Company, 
Cleveland, Ohio, at a recent meeting elected 
the following officers: Karl F. Bruch, 
president; H. N. Anderson, vice-president 
and general manager; E. P. Bruch, secre- 
tary-treasurer. Directors include L. N. 
Davenport, R. W. Hisey, K. N. Anderson, 
E. P. Bruch, K. F. Bruch, and D. R 
Davies, chairman of the board. 


THe Hunter MawvracrURING. Cow- 
PANY has moved its office from 25 Broad- 
way to 444 Madison avenue, New York 
City. The company has appointed, as its 
distributors of the Rex emergency carbide 
light in the railroad industry, the follow- 
ing companies: The Rails Company, New 
York and New Haven, Conn.; Industrial 
and Railroad Supply Company, 310 South 
Michigan boulevard, Chicago; The Rail- 
way Equipment Company, 757 Paul Brown 
building, St. Louis, Mo., and Moffett & 
Romig, Hill building, Washington, D. C. 

* 


Cuester H. BUTTERFIELD, general sales 
manager of the locomotive equipment di- 
vision of Manning, Maxwell & Moore, 
Inc, Bridgeport, Conn., has been elected 
vice-president and general sales manager 


C. H. Butterfield 


of the industrial and railroad divisions to 
fill the vacancy caused by the death of 
W. P. Bradbury. Mr. Butterfield began 
work with the company in 1917, in the en- 
gineering department of the Hancock Valve 
plant at Boston, Mass. In 1925, he was 
appointed sales representative of the rail- 
road division in the New England territory, 
and four year later was appointed assistant 
works manager at the Hancock Valve 
plant. In 1931, Mr. Butterfield became 
sales manager of the Hancock Valve divi- 
sion and, in 1934, was appointed general 
sales manager of the locomotive equipment 
division for all products sold to railroads. 


A. K. HoHMYER, assistant western man- 
ager of the Westinghouse Air Brake Com- 
pany, at Chicago, has been promoted to 
western manager, succeeding C. D. Foltz, 
who has retired after 29 years continuous 
service. H. H. Burns, mechanical expert 
for the company at St. Louis, Mo., has re- 
tired after 33 years continuous service. 

Mr. Burns began his career as a loco- 
motive engineman and as an instructor for 
the International Correspondence Schools. 
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He entered the employ of the Westing- 
house Air Brake Company in 1906, as as- 
sistant instructor on the instruction car 
and was in full charge from 1909 to 1913, 
when he became mechanical expert. 

Mr. Foltz, before entering the employ of 
the Westinghouse Air Brake Company in 
1910, was connected with the railroad bus- 
iness for many years. Beginning work 
at the age of 15 years as a telegraph opera- 
tor, he successively served as fireman, en- 
gineman and traveling engineer with var- 
ious midwestern roads. His positions with 
the Air Brake Company have been: me- 
chanical expert and representative at Salt 
Lake City, Utah, and Denver, Colo., as- 
sistant western manager at Chicago and 
then as western manager. 


Obituary 


Cornett S. Haw tey, president of the 
Consolidated Car-Heating Company, Inc., 
Albany, N. Y., died on February 26, at 
his home in Albany, at the age of 70 years. 

* 


Grorce W. WirDIN, former general man- 
ager of the New York, New Haven & 
Hartford and former general manager of 
the Westinghouse Air Brake Company, 
died at his home in Pittsburgh, Pa., on 
February 28, at the age of 69. Mr. Wildin 
was born in Decatur, Ill., and attended 
Kansas State Agricultural College (B.S. 
1892). Entering railroad service with the 
Atchison, Topeka & Santa Fe in 1892 as 
mechanical draftsman, he advanced stead- 
ily and, in 1901, became mechanical engi- 
neer of the Central of New Jersey. From 


General 


Frovp R. Mays, general superintendent 
of equipment of the Illinois Central at 
Chicago, has been appointed general man- 
ager, with the same headquarters. 


G. C. Curisty, superintendent of motive 
power of the Illinois Central, has been ap- 
pointed general superintendent of equip- 
ment, with headquarters as before at Chi- 
cago, succeeding Floyd R. Mays. 


A. B. WiLsoN, master mechanic of the 
Coast division of the Southern Pacific at 
Bayshore, Calif., has been appointed assist- 
ant superintendent of motive power, with 
headquarters at the Sacramento general 
shops, Sacramento, Cal, a newly created 
position, 


S. M. Houston, master mechanic of the 
Western division of the Southern Pacific 
at West Oakland, Calif, has been ap- 
pointed to fill the newly created position 
of assistant superintendent of motive 
power, with headquarters at the Los 
Angeles general shops, Los Angeles, Calif. 


Master Mechanics and 
Road Foremen 


L. T. Frre, master mechanic of the San 
Joaquin division of the Southern Pacific 


Railway Mechanical E 
APRIL io ngineer 


1904 to 1907 he was assistant mechanical 
superintendent and mechanical superinten- 
dent of the Erie, becoming assistant super- 
intendent motive power of the Lehigh Val- 


George W. Wildin 


ley in 1907. Mr. Wildin was appointed 
mechanical superintendent of the New 
York, New Haven & Hartford in 1907; 
general mechanical superintendent in 1916, 
and general manager in 1917. The follow- 
ing year he was appointed general manager 
of the Locomotive Stoker Company, Pitts- 
burgh, and from 1918 to 1926, was general 
manager of the Westinghouse Air Brake 
Company, at Wilmerding, Pa. He then 
served as assistant vice-president of that 
company and of the Westinghouse Friction 
Draft Gear Company. 


Personal Mention 


at Bakersfield, Cal., has been transferred to 
the position of master mechanic of the 
Coast division, with headquarters at Bay- 
shore, Calif., succeeding A. B. Wilson. 


R. E. Harrison has been appointed 
master mechanic of the Southern Pacific 
at West Alameda, Calif., succeeding L. A. 
Mitchell. 


E. R. Auton has been appointed assist- 
ant master mechanic of the Southern Pa- 
cific, with headquarters at West Oakland, 
Calif., succeeding E. E. Hinchman. 


L. A. MITCHELL has been appointed mas- 
ter mechanic of the Western division of 
the Southern Pacific, with headquarters at 
West Oakland, Cal., succeeding S. M. 
Houston. 


R. H. CorLEMAN, assistant road foreman 
of engines of the Logansport division of 
the Pennsylvania, has been transferred as 
assistant road foreman of engines to the 
Ft. Wayne division, with headquarters at 
Ft. Wayne, Ind. 


C. J. Sears, assistant road foreman of 
engines of the Ft. Wayne division of the 
Pennsylvania at Ft. Wayne, Ind., has been 
transferred as assistant road foreman of 
engines to the Logansport division with 
headquarters at Logansport, Ind. 


Mr. Wildin later was connected with the 
Cardwell Westinghouse Company. Leav- 
ing this organization in 1931, he opened an 
office in Pittsburgh and retained his con- 
nection with the Westinghouse Air Brake 
Company in a consulting capacity. Mr. 
Wildin was affiliated with several engineer- 
ing and railway organizations. He served 
as president of the former American Rail- 
way Master Mechanics! Association. from 
1909 to 1910, and was a past president of 
the New York Railroad Club and of the 
Railway Club of Pittsburgh. 


* 


CnanrEs A. Terry, honorary vice-presi- 
dent of the Westinghouse Electric & Manu- 
facturing Co., died on February 18 at his 
home in New York, after a brief illness, 
at the age of 80 years. Mr. Terry joined 
the Westinghouse Electric & Manufactur- 
ing Co. in 1888, and served as vice-president 
from 1909 until April 29, 1931, when he 
became honorary vice-president. 

* 


EMANUEL J. Brock, vice-president and 
a director of the Inland Steel Company, 
Chicago, died of a heart attack at Phoenix, 
Ariz., on March 5. Mr. Block was born 
at Cincinnati, Ohio on May 22, 1880, and 
since 1901 has been identified with steel 
manufacturing. In that year he entered 
the employ of the Inland Steel Company, 
and during his 38 years service with that 
company held positions in various depart- 
ments, including that of assistant secretary 
and assistant treasurer. For a number of 
years he had been in charge of the com- 
pany’s purchasing. 


C. S. Youwc, road foreman of engines 
on the Missouri Pacific, with headquarters 
at North Little Rock, Ark., has been pro- 
moted to general road foreman of engines, 
with headquarters at St. Louis, Mo. suc- 
ceeding E. R. Lockhart, who retired on 
March 1. 


E. HINCHMAN, assistant master mechanic 
of the Southern Pacific at West Oakland, 
Calif., has been appointed master mechanic 
of the San Joaquin division, with head- 
quarters at Bakersfield, Calif., replacing 
L. T. Fife. 


R. E. Derrick, enginehouse foreman of 
the Chicago, Rock Island & Pacific at El 
Reno, Okla., has been promoted to the 
position of master mechanic, with head- 
quarters at Dalhart, Tex., succeeding C. 
F. McWilliams, who has been assigned to 
other duties. 


ARTHUR H. FIEDLER, who has been ap- 
pointed. master mechanic of the Fargo di- 
vision of the Northern Pacific with head- 
quarters at Jamestown, N. Dak, as an- 
nounced in the February issue, was born 
on January 24, 1884, at Fargo. He at- 
tended high school at Butte, Mont., grad- 
uating in 1902. On June 3, 1903, he be- 


(Continued on next left-hand page) 
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SAVE MONEY FOR THE RAILROADS 


WO hundred EMC Diesel Switchers now 
in operation are reducing locomotive costs 
from 50% to 75%. Availability has averaged 
94%. Savings of over $1000.00 per locomotive 
per month are being obtained— sufficient to 
liquidate the Diesel's first cost in five years. 
That's why more and more railroads are 
swinging to Diesels to reduce operating costs. 
FELECTRO-MOTIVE CORPORATION 
Subsidiary of General Motors, La Grange, Wh, U.S.A. 


came storeroom clerk on the Northern 
Pacific. From September, 1904, until Sep- 
tember, 1907, he was a locomotive fireman. 
From the later date until May, 1934, he 


A. H. Fiedler 


served as a locomotive engineman, becom- 
ing road foreman of engines in May, 1934, 
and master mechanic in February, 1939. 


Shop and Enginehouse 
WiuiaAm J. Murpuy, foreman boiler- 
maker of the Pennsylvania at Olean, New 
York, has retired after 50 years’ service. 


N. J. WuirwonrH has been appointed 
night enginehouse foreman of the Atlantic 
Coast Line at Sanford, Fla. 


Lacy W. RrctsTER, enginehouse foreman 
of the Atlantic Coast Line at High Springs, 
Fla., has retired. 


O. T. Errrorr, night enginehouse fore- 
man of the Atlantic Coast Line at Emer- 
son shops, Rocky Mount, N. C., has be- 
come day enginehouse foreman with the 
same headquarters. 


WiLLIAM McCauLEv, road foreman of 
engines of the Monongahela division of the 
Pennsylvania at Uniontown, Pa., has re- 
tired after 52 years' service. 


Obituary 


C. S. Patron who retired on May 18, 
1936, as general superintendent of motive 
power of the Seaboard Air Line at Nor- 
folk, Va., died in Norfolk on January 13. 
Mr. Patton was born on April 4, 1871, at 
Telford, Tenn. and was educated in the 
schools of that city. He entered railroad 
service with the Norfolk & Western in 
September, 1892, at a brakeman. He was 
later appointed fireman and from February, 
1897, to November 20, 1901, he served as 
an engineman. Mr. Patton entered the ser- 
vice of the Seaboard Air Line as an en- 
gineman on the latter date, and in February 
of the following year he was promoted to 
road foreman of engines. He became 
trainmaster in August, 1905, and six years 
later was appointed master mechanic. In 
September, 1916, he was promoted to super- 
intendent, and in July, 1918, was appointed 
superintendent of motive power. On Sep- 
tember 6, 1929, he was appointed general 
superintendent of motive power. 


CHARLES ELLSWORTH CHAMBERS, who 
retired as superintendent of motive power 
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and equipment of the Central of New Jer- 
sey on October 1, 1933, died on March 20, 
at his home in Roselle, N. J., aíter an ill- 
ness of six months. Mr. Chambers was 
born on October 18, 1865, at Augusta, Ill., 
and entered railroad service on July 5, 
1885, with the Chicago, Burlington & 
Quincy, serving first in the bridge and 
building department and then as fireman 
and locomotive engineman. From -1901 to 
1902 Mr. Chambers was road foreman oí 
engines for the Reading, and írom the 
latter dater until December, 1918, was, suc- 
cessively, general road foreman of engines, 
master mechanic, general master mechanic, 
and superintendent of motive power of the 
Central of New Jersey. Under the United 
States Railroad Administration, Mr. Cham- 
bers served as mechanical assistant to the 
regional director of the Alleghany region 
at Philadelphia, Pa. He was appointed 
superintendent of motive power and equip- 
ment of the Central of New Jersey in 1920 
and served in that capacity until his re- 
tirement. Mr. Chambers was a past presi- 
dent of the New York Railroad Club. He 
was president -of the Master Car Builders’ 
Association from 1916 until 1918, when this 


C. E. Chambers 


association and the Master Mechanics’ As- 
sociation were merged as a section of the 
American Railway Association. He then 
served until 1919 as first chairman of the 
Mechanical Division. 


Jouw Francis SHEAHAN, former me- 
chanical engineer of the Atlanta, Birming- 
ham & Coast, died in Atlanta, Ga., on 
February 22. Mr. Sheahan was born on 
November 21, 1863, at Glyn, Limerick 
County, Ireland, and attended Franklin In- 
stitute, Philadelphia, Pa., and Mechanics 
Institute, Rochester, N. Y. He entered 
railroad service in 1880 as an apprentice 
and machinist on the Pennsylvania and 
served successively in the mechanical de- 
partments of the Camden & Atlantic 
(Pennsylvania); Buffalo, Rochester & 
Pittsburgh (Baltimore & Ohio); Orange 
Belt (now Atlantic Coast Line); Plant 
system (A. C. L.); Southern; Interna- 
tional-Great Northern, and the Georgia & 
Florida. From 1912 to 1922 Mr. Sheahan 
was superintendent motive power of the 
Atlanta, Birmingham & Atlantic (now 
Atlanta, Birmingham & Coast). In 1923 
he was appointed mechanical engineer of 
the latter road. In 1933, he retired. 


Trade Publications 


Copies of trade publications 
described in the column can 
be obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


Power Jack.—The Duff-Norton Manu- 
facturing Co., Pittsburgh, Pa. Four-page 
illustrated bulletin descriptive of the new 
Duff-Norton power jack with the new 
rotary motor for car and locomotive re- 
pair service. 

* 

Rottep STEEL STRUCTURAL SECTIONs.— 
American Iron and Steel Institute, 350 
Fifth avenue, New York. Steel Products 
Manual; price, 15 cents. Definitions and 
classifications of  rolled-steel structural 
sections of carbon and alloy steels. 

* 

“Stee. Horizons.”—Allegheny Ludlum 
Steel Corporation, Pittsburgh, Pa. A new 
bimonthly house organ designed to present 
timely and factual information both for the 
fabricator and ultimate user of steel al- 
loys. 


* 
La4wprs Pnmopucrs. — Landis Machine 
Company, Inc, Waynesboro, Pa. Bulletin 


No. A-87-l—Landis chaser grinders and 
chaser grinding fixtures. Bulletin No. 
F-80-3—Landis line of hardened and 
ground die heads. 

* 

WELDING ELECTRODES AND ACCESSORIES. 
—The Lincoln Electric Company, Cleve- 
land, Ohio. 36-page Bulletin 401-A, "Arc 
Welding Electrodes & Accessories with 
Procedure for Welding of Various Metals," 
printed in color. d 

* 

Wroucut Iron WELDING; BYERS PROD- 
ucts.—A. M. Byers Company, Pittsburgh, 
Pa. “The Welding of Wrought Iron,” a 
completely revised bulletin containing prac- 
tical information for service engineers, also 
a 56-page catalog of mechanical informa- 
tion on Byers products. 

* 

DzeViLBIss Hosre.—The DeVilbiss Com- 
pany, Toledo, Ohio. Catalog Hd. De- 
scribes DeVilbiss line of hose for all re- 
quirements and traces its development from 
the baled crude rubber, through the fac- 
tory and testing laboratory to its finished 
forms. 

* 

FASTENING Devices.—Parker-Kalon Cor- 
poration, 200 Varick street, New York. 
68-page, wire-bound' catalog-data book. 
Illustrates and describes the different 
Parker-Kalon self-tapping screws, explains 
how and where they are being used, and 
gives details about other Parker-Kalon 
fastening devices and specialties. 

* 

Merat Hose anp TuniNc.— Flexible 
Metal Hose and Tubing Institute, 150 
Broadway, New York. 20-page booklet 
entitled “The Fact Book of Flexible Metal 
Hose and Tubing," listing and illustrating 
principal types and forms of flexible metal 
hose and tubing for the information of de- 
sign engineers and users. 
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The LANDMACO Threading Machine 


... assures Economy 
in Railroad Maintenance 


One Thread 


===.: Or a Thousand 


EEN its the cost per thread that counts in most railroad maintenance 
and jobbing shops. This explains the preference of LANDMACO 
Threading Machines in shops of this type. 


Low production costs are certain with a LANDMACO. First, the 
machine is easily and quickly set up—efficient for short runs. Second, 
it is geared for high threading speeds, insuring low labor costs. Third 
it employs the Patented LANDIS Chaser which lowers tool costs by 
producing more threads per grind and innumerably more threads per 
set of chasers. 


The above facts have been proven by hundreds of installations. 
May we show you why a LANDIS can be profitably installed in your 
plant? 


LANDIS MACHINE COMPANY, Inc. 


Waynesboro, Pennsylvania 


RAILWAY 
MECHANICAL ENGINEER 


€. B. & Q. Installs 


"General Pershing" Zephyr 


Tue complete installation of fluorescent lighting, Diesel- 
driven auxiliary power plants, and disc type brakes on 
the trucks characterize each of the passenger-carrying 
cars on the four-car motor train recently delivered to the 
Chicago, Burlington & Quincy by the Edward G. Budd 
Manufacturing Company. This train, of stainless-steel 
construction, is powered by a 1,000-hp. Electro-Motive 
Corporation Diesel-electric power plant installed in the 
front end of the power-baggage car. 

The train, which went into service between Kansas 
City, Mo., and St. Louis on April 30, is christened the 
"General Pershing," and the name of each of the cars 
is suggestive of a military career. Thus the power- 
baggage unit is designated the “Silver Charger" and each 
of the passenger-carrying cars bears the name of an 
emblem of military rank. These are, successively, the 
“Silver Leaf," the “Silver Eagle," and the “Silver Star.” 

The train provides daylight facilities for 122 coach 
passengers, with dining service, and a lounge for 22. In 
front of the engineroom in the first car is a roomy oper- 
ator's compartment. Back of the engineroom is a 40-ft. 
baggage room. There are two coaches, the first of which 
seats 70 passengers, and the second 52 passengers. Each 
of these cars has a women's lounge, and the second has 
a men's lounge as well. These cars are vestibuled at one 
end only. The last car is the diner-lounge. The dining 
room has three double tables on each side of the aisle, 


Each passenger car in four-car 
motor train carries 30-kw. 
Diesel-electric auxiliary plant 
for lighting, heating and air 
conditioning — Non-power 
trucks are all fitted with disc 
brakes — Passenger-carrying 
units are lighted by fluorescent 
lamps 

thus seating 24 persons. The dining and parlor-lounge 

units are separated by the entrance vestibule. 


The Car Structures 


The cars are of Budd stainless-steel construction, the 
parts of the structure being joined by the Shotweld 
process. The center sill is built-up of shapes drawn from 
stainless-steel sheets. It has a cross-sectional area of 
12.63 sq. in. The section is symmetrical about both ver- 
tical and horizontal center lines, and the line of draft falls 
on its center of gravity. The rubber draft gears and 
buffers are of Budd design. 


The Diesel-electric power plant which furnishes energy for heating, lighting and air conditioning 
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The lounge-diner—The vestibule is between the dining and parlor lounge sections 


In the two passenger Cars and in the parlor-lounge 
there are continuous bag racks of the closed type. The 
windows are rubber-glazed units with 4-in. plate glass 
outside and shatterproof glass in the inside hinged sash. 
The curved windows in the observation room at the end 
of the fourth car are double rubber-glazed units. The 
seats in the coaches are Karpen lightweight, double ro- 
tating type, except at the bulkheads where fixed seats 
are installed. Karpen metal-frame club chairs are used 
in the lounge and General Fireproofing aluminum-frame 
chairs in the dining room. 


Train Power Supply 


The power plant on each passenger-carrying car—for 
lighting, air conditioning, and heating—consists of a 
Hercules 69-hp., six-cylinder Diesel engine, directly con- 
nected to a General Electric 1,800-r.p.m., three-phase, 
220-volt, 30-kw. electric generator. The operation is 
regulated by a Minneapolis-Honeywell control system. 
The power unit is mounted under the car in a sound- 
deadening inclosure, suspended from a sliding carriage 
on U. S. Rubber mountings at three points. The engine 
carriage is mounted on a series of ball-bearing rollers, 
which permit moving the complete unit laterally from 


Weights of the Cars in the C. B. & Q. **General 


Pershing” Zephyr 
Body 
Total 

Dr Ready ready Revenue 

weight, for serv- Trucks to run, load, 

Ib. ice, Ib. Ib. Ib. Ib. 

Power-baggage unit .. 121,945 134,185 67,635 201,820 32,000 
70-passenger coach ... 70,443 73,190 35,210 108,400 11,200 
52-passenger coach ... 67,603 69,790 35,210 105,000 8,320 
Dinerlounge ........ 77,523 87,330 36,470 123,800 7,120 


under the car so that all sides of the engine and generator 
are accessible for maintenance. To roll the unit out of 
the box it is necessary to take off the side door and re- 
move safety bolts and the exhaust-pipe flange. The fuel- 
oil, circulating-water and electrical connections to the 
engine and generator are permanently connected flexible 
lines. In the event of a power-plant failure, the crippled 
car may be supplied with power from an adjacent car 
through a three-wire train line and car connector. 


Car Heating 


During cold weather the cars are heated by waste heat 
from the engine jacket water and by electric heaters. 
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The jacket-water heat is distributed through the duct 
air-distribution svstem from an overhead radiator, and 
the electric heaters placed in housings on the floor close 
to the side walls can be connected in various Y and delta 
combinations to meet the heating requirements. The 
individual heating units are so located that there are no 
hot spots under any connection arrangement. Beginning 


One of the coaches photographed by the illumination from the 
fluorescent lamps 


at 45 deg. F. outside temperature, a small amount of 
electric heat is used, and this is increased in 5-kw. steps 
to the maximum. The waste heat from the engine sup- 
plies from two-thirds to three-fourths of all the heat re- 
quired, but cannot be used to the exclusion of the electric 
heat, since it is necessary to have load on the generator 
to develop heat in the engine jacket water. The mini- 
mum amount of electric heat used is 5-kw. and the 
maximum is 20-kw. 
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Lounges are provided in the 52-passenger coach for both men and women 


The exhaust gas line from the engine is water-jacketed 
to the extent necessary to supply the required heat to the 
cooling water. After the cooling water is discharged 
from the engine, it passes through a service water heater. 
There is no storage of hot water, since the service-water 
heater is instantaneous in action. 

From the service-water heater the water passes 
through a circulating pump and then through an electric 


Top view of a four-wheel truck showing the disc brake units 


immersion heater, which has a three-fold purpose. First, 
it is used to supply heat to water for standby service in 
winter. Second, it supplies heat to the car and to the 
Diesel engine under parking conditions. Third, in cold 
weather, when the car is being put into service from a 
cold start, the electric immersion heater is used to warm 
the Diesel engine sufficiently to make starting easy (50 
deg. F.). 

Water from the electric immersion heater is piped to 
a three-way proportioning valve, which is placed so that 
the total supply of water, or such an amount as is re- 
quired by the controlling thermostat in the car, may be 
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- ture is above that point. 


directed to the overhead radiator in the ventilating duct. 
The other line from the three-way valve bypasses the 
radiator and goes into a return line. 

The return line is divided, one branch passing to a 
mixing valve and the other one to Diesel engine radiators 
under the car, which remove excess heat remaining in 
the water after that required for car heating or service- 
water heating has been utilized. The line from the Diesel 
radiators under the car also passes to the mixing valve, 
which blends the warm water returning with the cold 
from the Diesel radiator so that the water always goes 
to the engine jacket at a fixed temperature of 165 deg. F. 
the position of the valve is controlled by a bellows ther- 
mostat. 

The electric immersion heater is an insulated stainless- 
steel tank containing four 6-kw. heating units. It can 
be supplied with energy only from a standby source, and 
is not used when the engine is running. 


Car Cooling 


The G. E. motor-driven compressor which supplies 
refrigeration does not cycle in the usual manner, but 
starts automatically when the outside temperature reaches 
60 deg. F. and runs continuously as long as the tempera- 
At the lower cooling tempera- 
ture, 75 per cent outside air is admitted through the 
evaporators and, as the outside temperature rises, the 
amount of fresh air admitted is reduced automatically 
from 75 to 25 per cent by dampers in the intake air 
ducts. 

Under these conditions the amount of cooling supplied 
is in excess of the car requirements, and the air, after 
being cooled to a low temperature, is reheated to the 
proper temperature by engine jacket water. This pro- 
cedure effects maximum dehumidification of the air and 
minimizes loss of refrigerant caused by starting and stop- 
ping of the compressor. 

Air sterilization equipment is installed in the path of 
the recirculating air. It consists of nine 15-watt West- 
inghouse Sterilamps, which are vacuum tubes made of 
special glass. They emit ultra-violet light which de- 
stroys air-borne bacteria. The Minneapolis-Honeywell 
temperature-control system maintains an air condition 
inside the car based on wet-bulb temperature, which is 
made to vary as a differential of outside temperature. 

The air compressor on each of the three cars is a 
7V5-ton unit, driven by a 10-hp. 3-phase 60-cycle 220- 
volt a.c. motor. The evaporators in the two coaches 
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each has a capacity of 71⁄4 tons, while the diner-lounge 
car is equipped with two 4-ton units, one for each half 
of the car. 


Lighting 


All of the general lighting and some lighting for 
special applications is accomplished with G. E. fluores- 
cent units. In the 70-passenger coach a continuous line 
of 36-in. 30-watt lamps are placed in a shallow cirgular- 
arc white reflector extending the entire length of the 
passenger section. No louvers or other form of light- 
source protection or control is used. 

The center units are supplemented with an 18-in. 15- 
watt fluorescent unit behind ribbed glass recessed into 
the baggage racks over each double seat. These can be 
controlled individually by a small toggle switch at the 
side of each unit. There is a total of twenty 30-watt 
and thirty-six 15-watt units, and the illumination on the 
33-in. 45-deg. reading plane varies from 20 to 24 foot 
candles. 

In addition to the general lighting, there are 10 blue 
night lights recessed at even spacings into the center light- 
ing fixture. There are also two 25-watt incandescent ves- 


conditioning system employs a  Freon-condenser-fan 
motor, a Diesel circulating-pump motor, a Diesel-radi- 
ator-fan motor, an air-duct blower-fan motor, exhaust- 
fan motors, a damper-control motor, and a three-way- 
valve-control motor. There is also an air-compressor 
motor which is used only if the train-line air is not main- 
tained, and compressor and fan motors are required for 
the water coolers. These create a total power demand 
of 13.3 kw. The minimum demand for lights is 1.6 kw. 
and the maximum 4.3. The air sterilization apparatus 
requires 0.2 kw. The maximum generator load for sum- 
mer operation is 17.8 kw. and for winter, 30.5 kw. There 
are also 110-volt outlets in the lounges and lavatories. 

Each car is equipped with a Motorola automobile-type 
radio with two loud speakers. In the coaches the speak- 
ers are placed in the front and rear bulkheads of the 
passenger section, and in the diner-lounge car there is 
one speaker in each section. An Exide 150-amp. hr. 
storage battery is used on each car for engine starting 
and auxiliary-power supply. It is charged from the 
exciter only. 

Wayside power is obtained through 3-pole, 100-amp., 
250-volt receptacles, one on each side of the car. A relay 


Decelostats are installed on each axle of all trucks except the power truck 


tibule units, four 25-watt incandescent passageway units, 
two 15-watt fluorescent fixtures in the lavatory, three 
15-watt ceiling fixtures, and one dressing table fluores- 
cent lamp in the women's lounge and one 25-watt in- 
candescent unit in the women's annex. 

The 52-passenger coach is lighted in a similar manner, 
except that there are fewer units in the passenger section 
and more in the lounge. Both the lounge and dining sec- 
tions of the diner-lounge also have the continuous central 
lighting fixtures. In the lounge section these are supplc- 
mented with 18-in. fluorescent units recessed into the 
baggage racks, like those in the coaches. There are also 
continuous built-in coves over the rear windows, in which 
18-in. fluorescent lamps are used. In the dining section, 
the central lighting is supplemented by a 36-in. fluores- 
cent lamp in a cove over each window. This arrange- 
ment produces a lighting intensity of 43 foot candles cn 
the table top adjoining the windows and 24 adjoining 
the aisle. Fluorescent lights are also used over the buffet 
and in the lavatories. The kitchen, pantry, vestibules, 
the two marker lights, and the back-up light are all 
lighted with incandescent lamps. 


Auxiliary Electrical Equipment 
In addition to the Freon compressor motor, the air- 
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locks out the contactor on this circuit when the engine 
is operating. The electric control for air brake and sig- 
nals is carried between cars by two 8-point, 20-amp., 
250-volt receptacles and jumper assemblies. For train- 
power emergency connections, there are 3-pole, 200-amp., 
250-volt receptacles, two at each end of the car, where 
such connections may be required. Each car also carries 
one jumper assembly. To prevent freezing or the for- 
mation of rime in drain openings, they are jacketed with 
thermostatically controlled electric heaters. Electric 
heaters are also used in the diner-lounge toilets, which 
are subject to exposure when the car is parked, and there 
is one heater used in the kitchen to prevent freezing of 
water. Electric space heaters in the heat-insulated battery 
box protect the battery from low temperatures. 


The Brakes 


The trucks under the passenger-carrying cars and the 
rear truck under the power-baggage car are of the four- 
wheel type with alloy cast-steel frames and bolsters fur- 
nished by the General Steel Castings Corporation. These 
trucks have a 9-ft. wheel base and are of the double 
equalizer type with helical equalizer springs and elliptic 
bolster springs. The lateral motion of the bolsters is 
checked by Houde shock absorbers. All axles of the 
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four-wheel trucks are fitted with Timken roller bearings. 
With the exception of the rear power-baggage-car truck 
and the leading diner-lounge-car truck, which have 6-in. 
by ll-in. journals, the journals are 51%4-in. by 10-in. 
An unusual feature in the design of these trucks is 
the use of a torque type lateral stabilizer which prevents 
the truck bolster from tilting under loads concentrated 
on one side bearing. 

'The outstanding feature of the four-wheel truck is 


The dining room 


the disc brake developed by the Budd Wheel Company. 
Essentially, this brake consists of a disc and a pair of 
shoes, one of which bears against each face of the disc. 
'The outer and inner disc faces against which the shoes 
bear are separated by radial vanes which act as impellers 
to induce a radial air flow between the inner walls of 
the braking suríaces, thereby expediting the dissipation 
of the heat generated in braking. 

A disc, with its brake-shoe combination, is mounted 
against the inside hub face of each wheel. Each seg- 
mental brake shoe covers approximately one-third of 
the disc circumference. The shoes are operated by a 
pair of tongs fulcrumed on a transverse tubular support, 
lying just outside of the disc and wheel radius. A brake 
cylinder is hung on the outer extremity of one of the 
tongs and the piston rod connected to the other. In this 
manner the bearing pressure between the two shoes op- 
erating on each disc is equalized. The shoes, themselves, 
are in turn hinged to their respective tongs so that they 
may aline themselves freely with the disc surfaces. 

'The tubular C-frame upon which the tongs are ful- 
crumed extends transversely across the truck and beyond 
the wheels where it is suspended on the journal boxes 
by integral side arms which reach in radially outside of 
the wheels. A torque arm on the center of the trans- 
verse member of the C-frame is spring supported at the 
center of the truck transom. The brake cylinders and 
brake shoes thus have a three-point suspension of essen- 
tially the same type as that of a nose-suspended traction 
motor. The brake shoes, therefore, always remain in 
fixed radial relation to the axle, and the application of 
the brakes does not interfere with the full resiliency of 
the truck suspension. 
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The wearing faces of the brake shoes comprise a 
number of segments of automotive type composition 
lining which are spaced apart and rubber supported on 
the shoe retainer. This facilitates the maintenance of 
uniform bearing pressure and improves heat dissipation. 

The relatively large surface area on the two sides of 
cach brake disc, combined with the ventilating feature, 
provides for a high rate of heat dissipation and the 
mainwenance of surface temperatures lower than those 
developed at the brake-shoe and wheel-rim surfaces with 
the conventional brake. These factors are expected to 
effect a more uniform coefficient of friction throughout 
the duration of brake applications. 

The air-brake equipment on this train is the Westing- 
house high-speed-control type embodying electro-pneu- 
matic, straight-air and automatic-pneumatic control fea- 
tures. In addition to these regular features of the 
H. S. C. equipment, this installation embodies the first 
application of a new means of insuring the highest prac- 
ticable rate of retardation at all times with protection 
against wheel sliding. The function is effected by a 
Decelostat installed on each non-power axle in the train 
and a Decelostat valve installed at each truck. This 
equipment operates to check the progress of incipient 
wheel sliding. 

The Decelostat is a rotary inertia device, with its 
rotor driven through a leaf spring from one end of each 
axle. The tension of this spring is subject to adjust- 
ment. If the axle is decelerated rapidly, as during in- 
cipient wheel sliding from a brake application, the inertia 
of the rotor causes it to tend to overrun the wheel speed. 
a tendency resisted by the flexing of the leaf spring. As 
the rotor overruns the wheel speed and, therefore, turns 
a limited amount on its supporting shaft in the direction 
of rotation, it closes an electric circuit leading to magnets 
on the Decelostat valve and on the automatic sanding 
relay. The valve responds immediately to reduce brake- 
cylinder pressure quickly through its large capacity relay 
valve. Coincidentally, the magnets on the electro-pneu- 
matic time-limited sanding system are energized. Sand 


The torque stabilizer installation on the four-wheel truck 


is thereby ejected on to the rail from the power unit and 

from the first car for a definite, predetermined interval. 

When the wheel has resumed its normal speed of rota- 

tion by the momentary reduction of brake force, the 

Decelostat rotor again revolves in synchronism with axle 
(Continued on page 186) 
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Association of Ameriean Railroads 


Passenger Locomotive Tests’ 


Ara meeting of the General Committee of the Me- 
chanical Division of the Association of American Rail- 
roads in June, 1938, the Committee on Further Develop- 
ment of the Reciprocating Steam Locomotive presented a 
progress report. The latter committee was then in- 
structed to prepare plans and was subsequently author- 
ized to conduct a series of road tests to determine the 
drawbar horsepower required to haul a 1,000-ton train 
at a constant speed of 100 m.p.h. on level tangent track. 

In October, 1938, a 16-car test train was assembled 
and tests were conducted on the Pennsylvania, the Chi- 
cago & North Western, and the Union Pacific. The 
train, which was assembled by the Pennsylvania from 
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Train Resistance, Pounds Per Ton 
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Speed, Miles Per Hour 


Fig. 1—Train-resistance as determined on the Pennsylvania—Passen- 
ger cars with four-wheel trucks—Average weight per car 62.82 tons 


its own rolling stock, consisted of 14 P70 coaches, a 
B60b baggage car, and a dynamometer car. The dy- 
namometer car and the baggage car both had 5!4-in. by 
10-in. journals and single brake shoes, and the 14 P70 
coaches had 514-in. by 11-in. journals and clasp brakes. 
All cars were carried on four-wheel trucks. The bag- 
gage car weighed 44 tons; the other cars varied from 
63 to 64.85 tons; the total weight of the train was 1,005.2 
tons, and the average weight per car was 62.82 tons. 

Six different locomotives were used on the round trip 
from Fort Wayne, Ind., to Grand Island, Neb. On the 
Pennsylvania, the locomotives used were Class K4s Pa- 
cifics ; on the C. & N. W., Class E4 4-6-4 type built dur- 
ing 1938, and on the Union Pacific, Class FEF1, 4-8-4 
type, built in 1937. 

The test train was operated through Indiana, Illinois, 
Iowa, and part of Nebraska, and the total miles run, 
eastbound and westbound, was 1,560. In the first three 
named states the gradient was rolling, while in Nebraska 
there was a continuous ascending grade westbound. The 
maximum grade on any railroad was 1.25 per cent. The 
rail weight on the Pennsylvania was 131 lb. per yd., and 
on the other railroads, in general, 100 lb. per yd. A 
short stretch of the Union Pacific was laid with 110-Ib. 


* Abstract of the report of the A. A. R. Passenger Locomotive Tests, 
October, 1938, issued by the office of the Mechanical Engineer of the 
Mechanical Division, February, 1939. 
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Runs with identical 1,000-ton 
train on three railroads provide 
valuable data on high-speed 
train resistance and drawbar 
horsepower requirements for 
operation at 100 m. p. h. on 
level tangent track 


rail. The ballast on the Pennsylvania was crushed 
limestone; on the Chicago & North Western, cinder, 
gravel, stone, and crushed rod. On the Union Pacific, 
the ballast was gravel from Sherman, Wyo. A few 
miles were ballasted with sand, cinders, or slag. 

A report of the results of the tests follows : 


Train Resistance on Level 
Tangent Track 


Over several stretches during each of the test runs 
the train resistance was carefully computed from the 
dynamometer car records and corrected for grade and 
acceleration, to determine the train resistance in pounds 
per ton, on level tangent track. 


Train Resistance, Pounds Per Ton 


40 50 60 70 80 90 100 
Speed, Miles Per Hour 


Fig. 2—The train-resistance measurements on the Chicago & North 
Western—Passenger cars with four-wheel trucks—Average weight per 
car 62.82 tons 


The resistance in pounds per ton, over the test 
stretches, has been plotted separately for each railroad 
on Figs. 1, 2 and 3, and average curves have been drawn 
through the points. 

In Fig. 4 the resistance curves for each railroad are 
shown, together with a curve based on the Davis for- 
mula. Although the identical train with the same dy- 
namometer car and crew was used on all three railroads, 
the resistance varied considerably, and the only explana- 
tion may be the difference in track structure. 

The tests were run in moderately warm weather, with 
low wind velocity, and, therefore, any resistance curve 
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Train Resistance, Pounds Per Ton 


80 90 100 
Speed, Miles Per Hour 
Fig. T Lora Pacific train-resistance curve—Passenger cars with 


| trucks—Average weight per car 62.82 tons 


Train Resistance, Pounds Per Ton 
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Fig. 4—The three train-resistance curves compared with the Davis Curve 


that is to be used by the designer or operating officer 
should be selected with due regard for weather condi- 
tions. With this consideration in mind, the curve based 
on the Davis formula is as representative of the test data 
as any other that could be drawn. 


Maximum Drawbar Horsepower 
While the tests were run primarily to determine the 
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Fig. 5—Highest values of adjusted drawbar horsepower—Pennsylvania 
class K4s locomotive 
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Fig. 6—Highest values of adjusted drawbar horsepower—C. & N. W. 
Class E4 locomotive 


Adjusted Drawbar Horsepower 


Acceleration Distances for Various Horsepowers—1,000 Tons 
Trailing Load 


Distance, miles, to accelerate between 
speeds of, m. p. h. 


b r —— 
horsepow 0-50 80-100 
3,000 1.51 13.98 wees 
4,000 1.13 6.36 ersa 
5,000 0.93 4.41 29.00 
6,000 0.80 3.48 10.74 
7,000 0.71 2.92 7.13 


train resistance at high speeds, the maximum drawbar 
horsepower developed by the test locomotive is of in- 
terest and has been plotted separately on Figs. 5, 6, and 
7, respectively, for each type of locomotive used. The 
figures represent the adjusted horsepower that would 
have been delivered at the rear of the tender if the loco- 
motive had been running at constant speed on level tan- 
gent track. 


Rate of Acceleration—Tests 


The Davis curve in Fig. 4 shows that the resistance 
of the test train on level tangent track at a speed of 
100 m.p.h. is 12.67 Ib. per ton and, therefore, to haul 
the test train weighing 1,000 tons at a speed of 100 
m.p.h. on level tangent track will require a drawbar pull 
of 12,670 lb. and a horsepower of 3,379 delivered at the 
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Fig. 7—Highest values of adjusted drawbar horsepower—Union Pacific 
Class FEFI locomotive 
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Fig. 8—The kinetic energy stored in a 1,000-ton train at various speeds 


rear of the tender. This is a comparatively moderate 
power; but, if a train is to run at 100 m.p.h., it must 
first be accelerated up to that speed and the rate of 
acceleration will depend upon the amount of power that 
can be delivered by the locomotive in excess of that re- 
quired to haul the train at a constant speed. The kinetic 
energy of the train, which must be supplied by this 
excess power, varies as the square of the speed, as shown 
by the curve on Fig. 8. 

In conducting the high-speed tests, as the maximum 
speed was approached, the great time and distance re- 
quired to make a small increase in speed became very 
noticeable. The highest speed of the tests was made on 
the Union Pacific, and the acceleration curve shown in 
Fig. 9 shows that it required 7 min. to accelerate from 
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Fig. 9—Speed-time curve of the Union Pacific 4-8-4 type locomotive 
hauling the test train 
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Fig. 10—Calculated drawbar-horsepower-speed curves for locomotives 
developing 3,000 to 7,000 drawbar horsepower 


80 to 100 m.p.h., although the train was on a descending 
grade of 0.13 per cent. On the same diagram is another 
curve showing how the speed would have increased if 
the grade had been level. It would then have required 
16 min. 10 sec. to reach a speed of 99 m.p.h. and no 
higher speed could have been obtained unless the loco- 
motive could develop more horsepower than it did in 
the test. 


Rate of Acceleration— Calculated 


After the running resistance has been determined, 
the time and distance required to accelerate a train can 
be calculated for any given drawbar horsepower, but 
since the mass of the locomotive and tender must also 
be accelerated, their weight must be known or assumed 
and taken into account. 

To be able to plot a series of acceleration curves ap- 
proximating actual conditions with existing steam loco- 
motives, a series of drawbar horsepower-speed curves 
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Fig. 11—Speed-time curves for a 1,000 ton train (trailing load) on 
level tangent track, with drawbar horsepowers from 3,000 to 7,000 


have been plotted in Fig. 10 for locomotives developing 
maximum drawbar horsepowers of 3,000 to 7,000. These 
curves were obtained from the Cole formula for cylinder 
horsepower which assumes that the indicated horsepower 
remains constant above a piston speed of 1,000 ft. per 
min. For each curve 25 lb. per ton of estimated weight 
on drivers was deducted from the cylinder tractive force 
in accordance with American Locomotive Company 
practice to get the horsepower developed at the drivers, 
after which the resistance of the engine, trailer, and 
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Fig. 12—Speed-distance curves for a 1,000 ton train (trailing load) on’ 
level tangent track, with drawbar horsepowers from 3,000 to 7,000 
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Fig. 13—Speed-time curves for various trailing loads on level tangent 
track, hauled by a locomotive developing 5,000 maximum drawbar 
horsepower 
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Fig. 14—Speed-distance curves for various trailing loads on level tan- 
gent track, hauled by a locomotive developing 5,000 maximum draw- 
bar horsepower 


tender trucks, and the head end air resistance was cal- : 
culated by the Davis formula and deducted to determine 
the horsepower delivered at the rear of the tender. The 
curves in Fig. 10 do not represent actual locomotives, 
but they will serve to show the relation between power 
and rate of acceleration and closely represent what 1s 
now attained in actual practice. 

Acceleration curves, based on these calculated horse- 
power curves, are shown in Figs. 11 and 12. 

With a maximum of 5,000 drawbar horsepower, it 
requires only 0.93 miles to accelerate to 50 m.p.h., 
another 4.4 miles to accelerate to 80 m.p.h., and 29.0 
additional miles to accelerate to 100 m.p.h. In other 
words, if after reaching a speed of 100 m.p.h., the train 
were required to slow down to 80 m.p.h., it would re- 
quire 29.0 miles on level track to get back to 100 m.p.h. 
It is evident that if much running is to be done at a 
speed of 100 m.p.h., the rate of acceleration will have to 
be much faster than this, and a locomotive developing a 
maximum of only 5,000 hp. will not be large enough if 
its horsepower-speed curve is similar to that in Fig. 10. 

Reference to Fig. 12 shows that it takes longer to 
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accelerate from 80 to 100 m.p.h. than it does to accelerate 
from O to 80 m.p.h. The difference in acceleration, time 
and distance is much greater at the higher speeds than it 
is at the lower speeds. The curves in Fig. 11 make it clear 
that when the drawbar horsepower decreases at the 
higher speeds, the time required to accelerate at these 
higher speeds is lengthened, and to make high-speed run- 
ning practicable it is important to increase the maximum 
cylinder horsepower developed by the locomotive to over- 
come mechanical friction to sustain maximum drawbar 
horsepower at higher speeds. 


Effect of Grade on Acceleration 


All the curves so far discussed have been based on 
running on level tangent track. Running downhill will, 
of course, increase the rate of acceleration, and running 
uphill will decrease the rate. On a 0.1 per cent ascend- 
ing grade, a 5,000 drawbar-horsepower locomotive will 
not accelerate the 1,000-ton train beyond a speed of 92 
m.p.h. Even on a 0.3 per cent descending grade it will 
require about 5.65 miles to accelerate the train from 80 
to 100 m.p.h. 


Effect of Reduction in Weight 
of Train on Rate of Acceleration 


If the power delivered by the locomotive cannot be 
increased enough to produce a satisfactory rate of accel- 
eration, the time and distance required to reach high 
speed can be shortened by decreasing the weight of the 
train. The time and distance required to accelerate 
trains of three different weights have been plotted in 
Figs. 13 and 14, basing them on a locomotive developing 
a maximum of 5,000 drawbar horsepower. Reducing 
the weight of the train from 1,000 tons to 800 tons re- 
duces the time and distance required to accelerate from 
0 to 100 m.p.h. about 35 per cent. This is a very im- 
portant gain. There is, however, another way to look 
atit. The curves also show that when the 800-ton train 
has reached a speed of 100 m.p.h., a 1,000-ton train will 
have reached a speed of 97.5 m.p.h., a difference of only 
2.5 m.p.h. in speed. 

In order to find out how much additional power would 
be required to accelerate the 1,000-ton train at the same 
rate as the 800-ton train, a new drawbar horsepower 
curve was assumed for a 5,000-drawbar-horsepower lo- 
comotive. This curve is shown in Fig. 15 in comparison 
with the corresponding curve in Fig. 10. It represents 
a moderate improvement in the power developed at high 
speeds which it should be possible to secure. The re- 
sultant acceleration curves are shown in Figs. 16 and 17. 
The improved locomotive will accelerate the 1,000-ton 
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train to 100 m.p.h. in slightly less time and distance than 
the 800-ton train will require when handled by the other 
locomotive. If long trains are to be handled at a speed 
of 100 m.p.h., undoubtedly there will be required a re- 
duction in the weight of the train as well as an improve- 
ment in the power produced by the locomotive at high 
speed. 


General Observations 


Nothing developed in the tests to indicate that any 
of the locomotives had reached the limit of boiler cap- 
acity. Therefore, the question of sustained power at 
high speeds becomes a question of mean effective pres- 
sure in the cylinders. It is evident that if the mean 
effective pressure remains constant as the speed in- 
creases, the power of the locomotives will increase with 
speed; but since the mean effective pressure for any 
given cycle of valve events necessarily decreases with 
the speed, the ideal locomotive must have port openings 
so large and so accurately timed that this decrease will 
be kept as low as possible until the maximum speed has 
been reached. Obviously, the mean effective pressure 
cannot be successfully sustained by lengthening the cut- 
off. On the other hand, high speeds should be accom- 
panied by shortened cut-off. The factors of design 
which have a direct bearing on maximum mean effective 
pressure are as follows: (1) high boiler pressure; (2) 
minimum pressure drop from boiler to steam chest; (3) 
large steam chest volume; (4) maximum valve port 
openings; and (5) minimum back pressure in exhaust 
passages. 

Other factors that affect the power delivered to the 
drawbar are machinery friction, rolling resistance, and 
head-end air resistance. 


Conclusions 


1—The maximum speed reached in the test was 102.4 
m.p.h. After acceleration from a speed of 50 m.p.h. . 
over a distance of 13 miles on a descending grade of 
0.13 per cent, a speed of 100 m.p.h. was reached and 
maintained for 6 miles. 

2—An estimate of the power required to haul passen- 
ger trains at high speed should be based on the Davis 
formula. 

3—After the 1,000-ton test train had been accelerated 


to a speed of 100 m.p.h., it required 3,379 adjusted draw- 


bar-horsepower to maintain that speed on level tangent 
track. 

4— The table shows the distance which would be re- 
quired to accelerate the 1,000-ton test train at various 
speeds and horsepower. 
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C. P. R. 46-4 Locomotives 


Tue delivery in August, 1938, of ten 4-6-4 type semi- 
streamline passenger locomotives to the Canadian Pacific 
brings the total number of locomotives of this same basic 
design to 60, all of which have been built by the Mon- 
treal Locomotive Works. These new locomotives and 
their predecessors of the same type are used in com- 
paratively high-speed service on various divisions of the 
system, one run being between Fort William, Ont., and 
Toronto, a distance of 813 miles, and another run be- 
tween Winnipeg, Man., and Calgary, Alta., a distance 
of 832 miles. Ao 

The first of these Hudson-type locomotives, known as 
the Class Hla, 2,800 series, were built in 1929. One 
lot of 10 was built in that year and 10 additional built 
in 1930. These 20 locomotives were of conventional 
design. The Hlb class, comprising the second group of 
10, were described in the Railway Mechanical Engineer, 
April, 1931, page 167. In 1937, 30 locomotives, known 
as the Hlc class, were delivered to the Canadian Pacific. 
These were followed in 1938 by the Hld class which is 
described in this article. Both of these latter two classes, 
comprising a total of 40 locomotives, are semi-stream- 
line. With this exception and the fact that 12 out of 
the 60 locomotives are equipped with boosters no major 
differences in design exist. 

On these most recent locomotives, the shrouding has 
been designed to simplify the general external appear- 
ance and to effect a more satisfactory lifting of smoke. 
While the boilers are of the conical type, the planished- 
steel jacket is cylindrical in form around the barrel of 
the boiler, resulting in straight boiler lines from the 
front end to the front of the firebox. The piping and 
fittings, wherever possible, have been concealed under 
the jacket. The feed-water heater has been lowered in 
order to reduce the prominence of its projection. A 
streamline cowl around the stack embodies the number 
plates and also conceals the whistle. The pilot and 
front-end shrouding is of plate construction, extending 
across the whole front of the locomotive. The smoke- 
box front is plain in design and the headlight is set into 
the front with the lens flush with the contour of the 
front. Access to the front is through a removable 
center section. 


CANADIAN PACIFIC 


CoD eee 
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Latest group of semi - stream- 
line six-coupled passenger loco- 
motives built by Montreal Loco- 
motive Works have 57,250 lb. 
tractive force, with booster 


'The Boiler 


The boilers on these locomotives are of the conical 
type, built in three courses with combustion chamber. 
An unusual feature of the design is that the steam dome 
has been omitted. Steam enters an internal drypipe 
through a series of serrations at the rear end of the 
pipe. These openings are milled channels 946-in. wide 
separated by 3$-in. bridges. There are 65 of these open- 
ings in the top of the drypipe extending over a length 
of 3 ft. 8114,5-in. The projected length of each open- 
ing, across the pipe, is about 414 in. 

All of the plates in the boilers, with the exception of 
the wrapper sheet and liners, are of nickel steel. The 
thicknesses are as follows: first course, 1346 in.; second 
course, 7% in.; third course, 154g in.; crown sheet, 
135, in.; side and door sheets, 3 in.; wrapper and in- 
side throat sheet, 94g in.; outside throat sheet, 76 in.; 
back head, 946 in.; combustion chamber, 3 in.; front 
tube sheet, 5@ in., and back tube sheet, 7 in. 

An extensive installation of Flannery-type flexible 
staybolts is used in the breaking zones of the firebox. 
Flexible stays are also used in the combustion chamber 


except for 16 rows on the bottom where rigid hollow 


bolts are used. The boilers have Type E superheaters 
with built-in multiple throttle. The fireboxes are equipped 
with a brick arch having four 3Z-in. arch tubes se- 
cured in the throat sheet and back head in arch-tube 
sleeves. 

Other special boiler equipment consists of an Elesco 
Type H-40 feedwater heater, Type 2-W-60 Hancock 
Inspirators of 6,250 gal. capacity, Franklin No. 8-A 
firedoor, Okadee blowoff cocks, and World Consolidated 
flanged-base safety valves. The grates are of the Rose- 
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bud type and fuel is fed by a Standard type HT stoker. 

The total evaporation of these boilers is estimated at 
56,045 Ib. per hr., which is approximately 11 per cent 
greater than the maximum requirements. 


The Running Gear 


The foundation of the locomotive is a General Steel 
Castings Corporation steel-bed casting in which the cylin- 
ders and air reservoirs have been cast as an integral 
part. The engine, trailing, and tender trucks are of 
Commonwealth design. 

With the exception of the engine truck, all of the 
journals run in plain bearings. SKF roller bearings of 
the inside-journal type are used on the leading truck. 
The front and back driving journals are 10% in. by 
14 in. and the main journals are 12 in. by 14 in. The 
main journals run in Grisco type driving boxes and the 
front and back driving boxes are of the conventional 
type. The hub liners are cast bronze and the box crown 
brasses of nickel bronze. All driving boxes are equipped 
with Franklin grease lubricators and spreader castings. 
The driving wheels are of the conventional spoke type 
mounted on axles with ground journals. The main 
crank pins are hollow-bored nickel steel. 

The wheel diameters are as follows: leading truck, 33 

; drivers, 75 in.; front trailing truck, 3614 in., and 
the rear trailing truck, 45 in. The tender truck wheels 
are 3614-in. diameter. 

Five ot the locomotives of the H1d class are equipped 
with the Franklin booster driving on the rear trailing- 
truck axle. 

The cylinders of these locomotives are 22 in. by 30 in. 
and the piston valves are 12 in. in diameter. Both the 
cylinders and valve chambers are fitted with cast-iron 
bushings. The piston heads are of the Z-type, cast 


The front end 


steel, with Hunt-Spiller bronze-lipped rings. The piston 
rods are carbon steel and the Dean type crossheads have 
a cast nickel-steel body with forged-steel shoes lined with 
Durite metal wearing surfaces. The guides are forged 


General Dimensions, Weights and Proportions of the Canadian Pacific 4-6-4 Type Locomotive 


Railroad) 2125: d deed terres Sex ores Canadian Pacific 
Builder. 14455 nrerepgniekamadete( e Cols are Montreal Locomotive Works 
Type. ot-locomotive Loin r Sa 4-6-4 
Road clase: 2.222. fe. we Weeks eu oro aro oe Hid 
Rosd. DUI BEER. 225 tea visae Mer eal 2850-2859 
Date built oss co eda cas o t a darn d August, 1938 
SeLVICe MEELI SGIE Dies Ae EMIT card eR TOA TT, Passenger 
Dimensions: 
Height to top of stack, ft.-in. .......... 15-6! /1« 
Height to Sete of boiler, ft.-in. ....... 10-0 
Width overall) i8. 5.5 «cese seen dono 10-8 
Cylinder Sentens. dns cles sabe AEGAN 91 
Weights in working order, 1b.: 
Ons driver& EA T N C TANT (a) 188,200 
(b) 186,700 
Oa front tiek crea 12a sees aa (a) 61,500 
a (b) 60,500 
On trating truck iere re ruere (a) 105,700 
s (b) 115,900 
Totàl engine ERNE OEE TAE S (a) 354,000 
(b) 363,100 
Pose hatte tts se ranis E arabe nes 289,000 
whet’ pers ft.-in. 
Driving: «esto rer rnit erras 13-2 
Rigid: nazeeol oti MMe i rue Rees ys 13-2 
Engine; total setast asete 39-6 
Engine and tender, total 80-614 
Wheels, diameter outside tires, in.: 
Driving DOO EPI: 75 
Front truek- 52. uon oye omi eet ee 33 
Trailing. truck; front... oe ree 3614 
Trailing truck, back ..................- 45 
?ngine: 
Cylinders, number, diameter and stroke, in.. 2 22 x 30 
Valve gear, type .... esee Walschaert 
Valves, piston type, size, in. ......-..... 
Maximum travel, in. .........2-2..5-5- 
Steam Jap, dn. «295.5240 9 oT ae uds 1% 
Exhaust clearance, in. i.a eren % 
Lead, d], 22v a RAT pte et tS A 
Boiler: 
TSDE eT CEO Iie Sin RES OU aes o Cr Conical 
Steam pressure, lb. per sq. in. .. 75 
Diameter, first ring, inside, in. 78% 
Diameter, largest, outside, in 90% 
Firebox length, in. . 1317, 
Firebox, width, 1D.- a aig lavas acd a srt eain Urs cR oni 88% 
Height mud ring to crown ‘sheet, back, in. 66% 
Height mud ring to crown sheet, front, in. 86% z 
Combustion chamber length, in obs 27% 
Arch tubes, number and diameter, in. ... 4-314 
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Tubes, number and diameter, in. ....... 58-214 
Flues, number and diameter, in. ....... 171-35 
Length over tube sheets, ft.-in. ........ 18-3 
Beli ursstoies viet is Sir Rich ro day ar cfetarads Bituminous coal 
Grate AG DE cuc. nr excesos meris dace maim ve Rosebud 


Grate area, sq. ft. 
Heating surfaces, sq. ft.: 


Firebox and comb. chamber ............ 288 
Afch tubes 25:59 CO eet a Renee 38 
Firébox, total Tarsis errare rrt 326 
Tubes and flues 5... rao dnnatera oss 3,465 
Evaporative, total .......... esee 3,791 
Superheát, ..... 4... ea heh ao aaa dre 1,542 
Combined evap. and superheat. ......... 5,333 
Tender: 
TYPE... d:diéjas veo Diens Rectangular 
Water capacity, U. S. gal. 14,400 
Fuel capacity, tons ......... 21 


Trucks Six-wheel 


Journals, diam. and length, in. ......... 6x 1 
General data, estimated: 
Rated tractive force, engine, 85 per cent, 
| ORE PIU TESTED ETE S 45,250 
Rated tractive force, booster, lb. ........ 12.000 
Total rated tractive force, lb. .......... 57,250 
Weight proportions: 
Weight on drivers + weight, engine, per 
COTE: essione b2, IERI E Do IO ab a 51.40 
Weight on drivers + tractive force ...... 4.13 
Weight of engine + evap. heat. surface. 95.80 
Weight of engine > comb. heat. surface. 68.20 


Boiler proportions: 
Firebox heat. surface, per cent comb. 
heat. surf2CGe. canes press a ap ERST nS 6.10 
Tube-flue heat. surface, per cent comb. 


heat.- Surflüce ersa nituan m o dnte 65.00 
Superheat. surface, per cent comb. heat. 

BOLERO) ae Ayaan case toe Or Bre une eret 28.90 
Firebox heat. surface + grate area ..... 4.03 
Tube-flue heat. surface + grate area.... 42.90 
Superheat. surface + grate area ........ 19.10 
Comb. heat. surface + grate area ...... 66.00 
Evaporat. heat. surface + grate area ... 46.90 
Tractive force + grate area ........... 560.00 
Tractive force —- evap. heat. surface À 11.90 
Tractive force + comb. heat. surface .. 8.50 
Tractive force x diam. drivers — com 

heat. “surface: 1o cosaaa sedg neret 636.00 


(a) without booster 
(b) with booster 
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Partial List of Materials and Equipment on the Canadian 
Pacific 4-6-4 Type Locomotives, Class Hld 


Main frame with integral cylinders; 
engine, trailing, and tender trucks General Steel Castings Corp. 
Air brake, engine and tender ...... Westinghouse Air Brake Co. 


Brake shoes... ccccssvcsttecatcees Dominion Brake Shoe Co., Ltd. 
Radial buffers (Type El) ......... Franklin Railway Supply Co., Inc. 
Brick arci 56.662 dro eS ner. Canada Firebrick Co. 
Valves; line checks ............... T. McAvity & Sons, Ltd. 
Gages—steam heat, signal and air- 

brake: obiae.edetpeosd e ace eR a Morrison Railway Supply Corp. 
Gages — boiler, stoker; feedwater 

BET ov awa peek Ves ERRAT Sidney Smith. Mulcott Co. 


Washout plugs (T-Z) ... 
Firedoot 6 vaste ase tay 


Consolidated Equipment Co. 
c Railway Supply Co., Inc. 


Pipe unions—malleable iron Dart Míg. Co. 
Pipe unions—forged steel ... Crane Co. 

Flexible staybolts (Flannery) . Allis-Chalmers Mfg. Co. 
StokeP Las Vries e retos s sales se S EN Standard Stoker Co., Inc. 


feedwater 


Superheater; throttl: 

heater and pum 
Injector; main boiler check ........ 
Air-compressor throttle valve ...... 
Cylinder cocks (Okadee) .......... 


Piston rings (Hunt-Spiller) ........ Josek Robb & Co. 

Packings he Garlock Packing Company 
Anchor Packing Co. 
Johns-Manville Sales Corp. 


The Climax Co. 


The Superheater Company 

T. McAvity & Sons, Ltd. 
Westinghouse Air Brake Co. 
Railway & Engineering Specialties, 


Lubrication — motion, brake and 
spring gear, etc. (Alemite) 
Lubricators: 
Force feed (Nathan) 
Air-compressor; auxiliary lubrica- 
COP rescvvccsdieseveccevcenccee 
Driving-box cellar .......... 


Consolidated Equipment Co. 


Edna Brass Mfg. Co. 
Franklin Railway Supply Co., Inc. 


Blow-off cocks (Okadee) sed & Engineering Specialties, 
td. 
Arch-tube plugs (Huron); back-pres- 
sure gage; steam-heat reducing 
valve (Leslie); cab lamp ........ T. McAvity & Sons Ltd. 
Electric headlight and generator.... Pyle-National. olden Co., Ltd. 


General Steel croen Corp. 
Canadian Appliance Co. 
International Equipment Co. 
Consolidated Equipment Co. 
Vapor Car Heating Co., Inc. 


Tender underframe ............... 
Draft gear, tender (Miner P-5-XB) 
Tender clasp brake ............... 
Tank-hose couplings (T-Z) 
Steam-heat couplings 
Flexible couplings—steam-heat con- 
nection between engine and ten- 
der; steam-heat connection rear of 
tender; steam line for stoker; hose 
for air line (Barco) ............ 


Holden Co., Ltd. 


steel with the Alco Slidguide attachment. Both the pis- 
tons and the valve stems operate in King type packing. 
The valves are actuated by Walschaert gear, controlled 
by an air-operated screw reverse gear of Canadian 
Pacific design. 

The main and side rods are forged from high-tensile 
nickel steel and are of the I-section design. The main 
crank pins operate in floating bushings running in nickel- 
cast-iron bushings in both the main and side rods. 

The lubrication of the moving and wearing parts is 
provided for by both forced-feed oil and grease systems. 
Alemite is used on the motion work (except in the link 
block), main driving boxes, brake and spring rigging, 
while the Spee-D system is utilized on the main and 
side rods and the back end of the eccentric rods. 
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Arrangement of cab interior 


Mechanical oiling by means of a Nathan DV-4 eight- 
feed lubricator takes care of the cylinders, valves, water 
pumps, air pumps, guides, and stoker engine. Four-way 
dividers are used on the guides. 

The air-brake equipment is the Westinghouse Sched- 
ule No. 8 ET with an 8'%-in. cross-compound com- 
pressor mounted on a bracket attached to the bed on the 
right side of the locomotive. The feedwater heater pump 
is mounted on a similar bracket under the runboards on 
the opposite side. 

A feature of these locomotives is a recent design of 
vestibule-type cab in which the exterior walls are con- 
structed of copper-bearing-steel plate and the interior 
walls and roof of No. 18- and 20-gage copper-bearing- 
steel sheet. Johns-Manville l-in. insulation is used be- 
tween the inner and outer walls. The flooring is of 2-in. 
white pine. 

The Tenders 


'The tenders are of the rectangular type with the Gen- 
eral Steel Castings Corporation's water-bottom under- 
frames and riveted tank construction. The tanks are of 
copper-bearing steel and have a capacity of 12,000 Im- 
perial gallons (14,400 U. S. gal.) The coal capacity is 
21 tons. The tender trucks are the six-wheel type 
equipped with clasp brakes operated by 10-in. by 14-in. 
brake cylinders. Barco flexible connections are used on 
the steam-heat and stoker lines between the engine and 
tender and on the steam-heat line at the rear of the 
tender. 


The running gear is exposed to 
view, facilitating inspection. The 
air compressor is located beneath 
the runboard on the right side 
while the feedwater pump is in a 
similar location on the left side 
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One of ten auxiliary water cars equipped for service with 2-10-4 type locomotives on the Chicago Great Western 


Auxiliary Water Cars 
Effect Savings 


By building 10 auxiliary water cars for use on its 
lowa division between Oelwein, Iowa, and Kansas City, 
Mo., the Chicago Great Western has eliminated an aver- 
age of three water and coal stops per train over the 
division. This has resulted in eliminating more than an 
hour in running time, increasing the train load, savings 
in fuel and the conversion of one coaling station and 
four water stations from regular operation to emergency 
stations. Regular water stops are now confined to the 
stations where superior water is available, resulting in 
better locomotive performance. The auxiliary water 
cars have tanks of 10,000-gal. capacity, and are used in 
conjunction with 2-10-4 type locomotives having a tender 
capacity of 14,000 gal. which gives each locomotive a 
total water capacity of 24,000 gal. 


Tank Construction 


To build these tanks, the dome of an ordinary tank 
car was cut off just above the top of the tank. A flat 
steel plate was then welded on and manhole covers ap- 
plied similar to those used on the tender. The manholes 
are 18 in. wide by 48 in. long, and are equipped with 
a double cover. The height is the same as that of the 
tenders, so that both tanks may be filled to capacity. 

A wooden platform about 78 in. square is built around 
the manhole and equipped with a ladder on each side, 
leading down to the original longitudinal running boards. 
A hand railing of suitable height extends entirely around 
the tank, and the’ platform is also equipped with two 
hand rails, applied as illustrated so that the penstocks 
ay be adjusted to fill the tank with minimum manipu- 
ation. 

Two splash plates divide. the tank into three equal 
compartments to minimize the surging of water. Only 
one end of the tank is provided with water piping. The 
water connection consists of a 4-in. valve on the bottom 
of the auxiliary tank, another 4-in. valve on the bottom 
of the rear end of the tender, a 4-in., 45-deg. ell on the 
tank, a 45-deg. T-Z hose connection on the tender, a 4-in. 
hose of suitable length and the necessary pipe nipples and 
damps. Engine injectors are connected with the pri- 
mary tank only. 

A 34-in. steam-pipe connection, with the necessary ball 
joints, leads from the primary tank to the auxiliary tank 
and discharges directly into the 4-in. water-pipe connec- 
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tion. This heats the water sufficiently to prevent freez- 
ing in cold weather. The steam is obtained from the 
steam line used for heating the head brakeman’s cabin 
on the rear of the tender. Standard coupler connections 
are used between the auxiliary and the primary tanks, 
making it unnecessary to increase the length of turn- 
tables or other enginehouse facilities, and permitting the 
convenient interchange of the auxiliary tanks from one 
locomotive to another. 


Roller Side-Bearing 
Is Improved 


Improvements have been made recently in the gravity- 
centering type of roller side-bearing which Edwin S. 
Woods & Company, Chicago, has developed to meet 
A. A. R. specifications and which has been applied in 
the past few years to thousands of railroad freight cars 
of all types. 

The rolled-steel, heat-treated roller formerly used in 


Improved Woods forged-steel roller side bearing 


this side bearing has been replaced by a forged-steel 
roller which provides additional strength, and, together 
with a forged-steel housing of strong but lighter design, 
reduces the weight of the bearing by 20 lb. per car set. 
The new roller, with a 4in. outer diameter and 3-in. 


185 


face, has equalized metal sections, by virtue of the web 
and rim construction, illustrated, which permit more 
uniform heat treatment throughout. The rim of the 
roller is 34 in. thick and the web is of the same thick- 
ness, thus assuring equal heat penetration and uniform 
strength in all parts of the roller. The heat treatment 
provided gives a hardness of 320 Brinnell with S. A. E. 
1050 steel. Each roller weighs 2% lb. less than the 
earlier design. 

The forged-steel roller housing of the same general 
design as formerly employed, is made of S. ^. E. 1060 
steel, heat treated to a hardness of 310-320 Brinnell. 
and has the side-wall thickness reduced from 1% in. to 
TAa in., which saves another 275 lb. per housing. The 
roller is centered by gravity, as in the earlier design. 
Minimum clearance is provided between the housing side 
walls and the roller, thus assuring a true position of 
roller at all times. The roller-stops, at the limit of 
travel, are of the same contour as the roller and contact 
it through one-quarter of its circumference. The slight 
slippage which occurs at the end of the travel causes 
the roller to return to the center in a new position. 

Recent tests of the new side-bearing, conducted by an 
independent physical testing laboratory, indicate that it 
has been designed with a large factor of safety. The 
roller was tested between two hardened-steel plates 
under a load of 300,000 lb., the maximum pressure 
which could be exerted in the testing machine. It is 
reported that with this load, far in excess of any pres- 
sure encountered under the most severe service condi- 
tions, the roller showed no evidence of distress or pros- 
pective failure, the outer diameter of 4 in. being reduced 
only .05 in. at the line of contact with the hardened-steel 
plates. 


The Burlington’s 
“General Pershing” 


(Continued from page 174) 
speed and the Decelostat mechanism returns to its normal 
position, breaking the electric contact and de-energizing 
the magnet. The Decelostat valve then operates auto- 
matically to restore brake-cylinder pressure to the orig- 
inal value. 

A lamp is placed in the operator’s cab which lights 
when any Decelostat in the train operates, thus providing 
a visual indication to the engineman that he is braking 
up to the adhesion point of the rails. 

Prior to being placed in service, the new General 
Pershing train was subjected to extensive brake tests by 
the railroad. These tests have demonstrated the general 
reliability and satisfactory performance of the new brak- 
ing equipment. For instance, a stop from a speed of 91 
m.p.h. was made in 35 sec. and a distance of 2.415 ft. 
A subsequent stop from 100 m.p.h. is reported to have 
been made in 46 sec. and a distance of 3,157 ft. 


The Traction Power Plant 


The traction power plant is installed in a 26-ft. engine- 
room in the leading unit of the train. It is a standard 
12-cylinder, 1,000-hp. Diesel-electric power plant built 
and installed by the Electro-Motive Corporation, a sub- 
sidiary of General Motors. The Electro-Motive Cor- 
poration also built the one-piece welded molybdenum- 
steel front section of the underframe and the all-welded 
alloy-steel six-wheel power truck. This truck is equipped 
with Hyatt roller bearings, and the bearings are nom- 
inally 6 in. by 11 in. 
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The Interior Decorations 


The interior decorations of the passenger-carrying cars 
are suggestive of the tones of the autumn landscape. In 
the coaches and lounge the colors are light sandstone, 
and brown. The seats are upholstered with Massachu- 
setts mohair plush in tones of brown and rust, and the 
Chase Seamloc carpets are a mahogany-and-rust mix- 
ture. The walls and ceiling in the dining room are flesh- 
tinted light drab, with raisin upholstery on the chairs 
and a henna rust Seamloc carpet with an insert pattern 
in sand. Sand drapes with brown stripes are placed at 
the coach windows. Color is given in the dining room by 
variegated drapes in tones of red, orange, brown, and 
tan. A variety of weaves of mohair upholstery in tur- 
quoise, chamois, and dark brown on a jade and brown 
Seamloc carpet are livened by the use of golden-yellow 
drapes at the windows of the lounge compartment. 

An oil portrait of General Pershing, balanced by a 
companion painting showing a facsimile of the General's 
signature, and drawings symbolic of his achievements. 
honors, and integrity are placed on the front walls of 
the lounge section. These paintings are applied to stain- 
less steel by a new technique developed by Buell Mullen, 
the artist. The technique includes the backing-on of a 
protective coating at high temperatures, which gives per- 
manence to the paintings and a peculiar three-dimen- 
sional effect. 

The styling and colors of the interiors of the passen- 
ger-carrying cars in this train were developed by Paul 
Cret. 


Locomotive Slipping 
Tests - Correction 


In the two-part article entitled “Locomotive Slipping 
Tests” which appeared in the March and April issues, 
the following corrections should be noted: March issue. 


` page 87 Table III, Main driver crossbalance, A. A. R. 


Method, last column of table, under locomotive Class 
M-4-a, the value should appear as minus 51 lb. instead 
of plus 51 Ib. April issue, page 135, second column, 
paragraph (b) fifth line should read: “ . the over- 
balance in itself without reducing reciprocating weight 

.." Page 138, second column, in the equation following 
the phrase “ . . . and the maximum value of X will be", 
«€ was omitted from the denominator in the last fraction 
which should have read (P? minus w 2). Also, in the 
equation for the derivation of the value of œ the numera- 
tor of the fraction under the last radical of the equation 


should read (K plus Kyai)g instead of (K minus 
Kuuu)g. 
ae e | Ge 
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EDITORIALS 


The Patron 
Be Damned! 


In the old swashbuckling days when railways held a 
transportation monopoly against which the public had 
not yet taken measures to protect itself, the famous 
statement of Cornelius Vanderbilt in a moment of 
irritation, “The Public Be Damned !," all too accurately 
expressed the psychology of railroad officers in dealing 
with the public they were in business to serve. Then 
came regulation and public resentment which effective- 
ly cured such tactlessness of approach to matters of 
public relations. 

Curiously enough the same underlying premise, of 
which this famous statement was but an extreme ex- 
pression, still colors the attitude of far too many re- 
sponsible railway officers in some matters affecting 
their patrons. This may be the heritage of three gen- 
erations of monopoly, during which the railway indus- 
try had to give little attention to the wishes of its 
patrons.’ Such wishes were quite completely subor- 
dinated to the convenience of the railroads in meeting 
their own needs for a constant increase in operating 
economy. 

The force of competition is now directing attention 
to the wishes of the patron. This is evident in the 
marked speeding up of both passenger and freight 
service and in the attention which has been given to 
other methods of making both services more attractive, 
including rate adjustments. The new de luxe high- 
speed trains, with their luxurious interior appointments 
and improved riding comfort, are striking bids for new 


patronage. But with the patronage which seems secure . 


—the traffic on the conventional main-line trains, the 
commuters and such local travel as still remains— 
quite a different attitude is evident. Here the old im- 
personal attitude that the railroad is run for the con- 
venience of its operating department again shows 
itself. 

One of the worst offenses in this respect is the con- 
tinued attempts at handling passenger trains of con- 
ventional equipment of such lengths that rough handling 
seems inevitable. Such trains are highly effective as 
measures for operating economy, but when the com- 
fort of a good Pullman berth is offset by the dis- 
comfort of violent shocks each time the train starts, 
the railroad is jeopardizing its own future passenger 
business and, indeed, is undermining the future of all 
steam railways as passenger transportation agencies. 

Steam locomotives can be built today, and, indeed, 
some of them are now in service, which will handle 
from 1,200- to 1,500-ton trains—all the cars that can 
be heated—on schedules which require top speeds of 
from 70 to more than 80 m.p.h. Made up of conven- 
tional rolling stock, such trains handle a good deal like 
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freight trains. The slack is a great help in starting, 
but a cause of great annoyance to the patron trying to 
rest. 

When there was no other way to travel but by rail, 
such conditions were accepted as necessary. Today, 
railroads compete with the airways and the highways. 
They can maintain a strong competitive position only 
by recognizing the fact that the kind of service the 
patron wants is more important than the kind of serv- 
ice the railroad finds it most convenient to render. 
'This does not necessarily mean a complete sacrifice of 
operating efficiency. It does mean, however, that oper- 
ating efficiency must receive secondary consideration. 
If 1,200- to 1,500-ton passenger trains are essential to 
operating economy, they must be first equipped with 
tight-lock couplers and smooth-operating draft gears. 
And then the motive power must exert sufficient trac- 
tive force to start the train without dependence on 
slack. 

Giving first consideration to the patron also implies 
a marked change in the customary attitude of the rail- 
ways to their inventory of motive power and rolling 
stock— particularly that in passenger service. Such 
accumulations of obsolescence as are at the present 
time burdening the railroads are extremely dangerous 
in a competitive industry. As improvements in rolling 
stock take place, the railroads can no longer disregard 
them for years awaiting the wearing out of existing 
equipment. To do so will be to risk a loss of market 
to other more progressive transportation agencies. 


Locomotive Availability 
Versus Utilization 


The vast difference between potential locomotive avail- 
ability and actual utilization apparently is not always 
fully appreciated and, as a result, erroneous conclusions 
may be drawn in comparing the relative merits of va- 
rious types of motive power and rolling stock. Avail- 
ability is ordinarily considered to be the percentage of 
monthly or annual time which any given piece of equip- 
ment is ready for service, excluding all time required 
for heavy repairs, light repairs and current conditioning 
and servicing work necessary for the satisfactory opera- 
tion of the equipment. Utilization, on the other hand, 
represents the percentage of time which equipment is 
actually operated in useful service and depends upon 
service requirements, operating schedules and various 
factors other than the mechanical condition of the equip- 
ment. 

In discussing this subject at a recent meeting of the 
Western Railway Club in Chicago, A. A. Raymond, 
superintendent of fuel and locomotive performance, 
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New York Central, said “I should like to differentiate 
clearly between utilization and availability. That is, a 
locomotive may be available but if the work is not there 
we can’t take advantage of that availability. In other 
words, utilization is using as much as possible of the 
potential availability. From a railroad standpoint, it 
seems to me that that really is the only important item. 
Availability is no good if it is resting in the bank. Avail- 
ability is of value to railroads only as it is used.” 

Extremely high records of availability up to 98 per 
cent have been established for certain types of rela- 
tively new Diesel motive power, for example, thus 
demonstrating in a most effective way the general ef- 
ficiency and reliability of the design, also the well- 
known advantages of Diesel power in quick turn-around 
and minimum detention for terminal conditioning and 
servicing operations. In switching service, it is prob- 
able that Diesel locomotive utilization closely approaches 
the high percentage availability, mentioned, at least in 
yards and territories where the work can be organized 
on a three-shift basis. In this intensive use it is cus- 
tomary to secure fuel, water and oil supplies during 
the crew’s 20-min. lunch periods and hold the Diesel 
switching power out of service for only one 8-hour 
shift each month for federal inspection and necessary 
mechanical attention. It is possible also, in a limited 
number of cases, to organize steam-switching service 
for a high degree utilization by special arrangements 
to furnish coal and water and dispose of ashes without 
sending locomotives to the enginehouse, the locomotives 
in this case being operated continuously for 30 calendar 
days, with only one day off a month for boiler washing 
and federal inspection at the enginehouse. This means 
a utilization of about 96.8 per cent. 

In road service, the possibilities for continuous use 
of motive power of any type are greatly reduced. Even 
in such favorable operations as the 1,000-mile daily run 
of Diesel-powered passenger trains between Chicago 
and Denver, Colo., where equipment performance 
reaches the enviable record of 30,000 miles a month, 
there is a layover of 8 hr. each day at the end of the 
run which gives a utilization of only about 67 per cent. 
To cite one other example, the schedule recently an- 
nounced for one of the new Diesel-powered stream- 
liners calls for a daily round trip of 558 miles between 
two important industrial centers, the total round trip 
being made in 10 hr. running time and therefore repre- 
senting a utilization of only 41.7 per cent. Undoubtedly, 
every effort will be made to find some means of extend- 
ing the daily mileage and service hours of this valuable 
piece of equipment which has so much more potential 
serviceability than can be utilized in the service 
mentioned. 

Modern steam locomotives also have shown high 
availabilities up to 93.4 per cent in 18 months’ service, 
but, in the last analysis, it is the average performance 
of the entire locomotive inventory which produces the 
largest effect on railroad earnings. Napoleon is re- 
ported to have said on one occasion, quoting freely, 
"We must win engagements bv force, but the important 
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question is what we do the next day after the battle." 
In other words, it is the average performance over a 
period of time which measures the value of any piece 
of equipment. 

As regards steam motive power performance, there- 
fore, some of the figures presented in Mr. Raymond's 
paper are significant, indicating that, among 13 of the 
largest railroads in the country, the highest average 
number of miles per active locomotive day was 254 
miles in passenger service, 123 miles in freight service, 
and 76.8 miles in switching service. At an average 
speed of 41 miles per hour in passenger service, this 
means 6.13 working hours, or 25.5 per cent utilization. 
In freight service, at an average speed of 17 miles per 
hour the utilization is 7.29 hours, or 30.3 per cent. In 
switching service at 6 miles per hour, the working time 
is 12.8 hours a day, or a utilization of 53.3 per cent. 

Utilization figures of this low order of magnitude. 
apply on the best operated roads and represent far 
better than average performance. It is obvious, there- 
fore, that much remains to be done in analyzing present 
methods of locomotive use and determining what steps 
must be taken (1) to reduce the time that locomotives 
are at terminals; (2) to increase the time they spend 
earning revenue in road service, and (3) to assure the 
co-operative effort of all departments, without which 
these objectives can never be attained. 


Horsepower Capacity 
At High Speed 


The report of the Mechanical Division tests to deter- 
mine the maximum drawbar horsepower required to 
operate a 1,000-ton passenger train at 100 m. p. h. on 
level tangent track, an abstract of which appears else- 
where in this issue, presents a wealth of data pertaining 
to the operation of high-speed passenger trains which 
merit the careful study of every engineer who has any- 
thing to do with locomotive design or passenger-train 
performance. 

One point in the report merits particular attention. 
In the study of the rates of acceleration based on a set 
of calculated drawbar horsepower curves, the maximum 
drawbar horsepower of the entire set of curves, ranging 
from 3,000 to 7,000 hp. is calculated at approximately 
40 m. p. h. This is an extremely low speed at which 
to reach maximum drawbar capacity in modern steam 
locomotives designed for high-speed service. The max- 
imum drawbar horsepower of the New York Central 
J-3 Class 4-6-4 type locomotives, for instance. occurs 
at 65 m. p. h. A locomotive develops a decidedly higher 
proportion of its maximum capacity at 90 or 100 m. p. h. 
if its maximum horsepower capacity is attained at 65 
m. p. h. than one which reaches its capacity at 40 
m. p. h. 

A comparison of these drawbar horsepower curves 
with that of the New York Central J-3 class 4-6-4 type 
locomotive, shown on page 173 of the May, 1938, issue 
of the Railway Mechanical Engineer, indicates a con- 
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siderably different performance during acceleration by 
the two locomotives of similar maximum capacity. The 
4,000-hp. locomotive, which reaches its maximum draw- 
bar output at 40 m. p. h., has greater high-speed accel- 
eration rates up to approximately 55 m. p. h. and less at 
higher speeds. Hauling a 1,000-ton train, the two 
locomotives will have reached the same speed of ap- 
proximately 70 m. p. h. in about five minutes. From 
that time on the speed of the locomotive which de- 
velops its maximum capacity at 65 m. p. h. will ac- 
celerate at a higher rate than the other. In about 
ten minutes it will have accelerated to 90 m. p. h. 
and will have overtaken and passed the other in 
point of distance traveled. It will have a balancing 
speed with a train of this weight of about 5 m. p. h. 
higher than the other locomotive, even though its maxi- 
mum horsepower is only 3,880 and the other is 4,000. 

From the standpoint of high-speed, high-capacity per- 
formance, it is, therefore, evident that it is not alone 
the maximum horsepower capacity of the locomotive 
which is important, but also the speed at which it can 
be utilized. In the final analysis the speed at which 
maximum capacity is reached depends upon cylinder 
performance, and as the speed at which maximum draw- 
bar horsepower is reached becomes higher, the demands 
on the cylinders become increasingly severe because of 
the accelerating rate at which head-end resistance uses 
up cylinder horsepower. The speed range within which 
an increasing cylinder horsepower may be obtained is 
limited, in part at least, by the difficulty of getting steam 
into and out of the cylinders at high piston speeds. Im- 
provement at this point would do much for the future 
of the steam locomotive as a high-capacity, high-speed 
motive-power unit. 


Value of Free Oil? 


At the March meeting of the Northwest Carmen's Asso- 
ciation, the subject of waste reclamation and general 
lubrication practice for freight equipment was presented 
at some length. In the discussion following the main 
paper, it is interesting to note that, in response to the 
suggestion that the addition of free oil does little good 
except when of a lighter grade, one member said, “As 
I understand it, the main objection to free oiling is that 
it cannot be supervised. From my standpoint, I feel 
that every box packer is interested enough in getting 
cars to destination so that he does not overload the 
boxes. Further, I feel that, with certain grades of 
packing, the free oil does a great deal of good in the 
initial 25 miles of operation after cars have stood for 
some time at a terminal. I do not mean that free oil 
should be applied without proper spooning of the box, 
but I mean that with proper supervision good results 
have been achieved. I would not say that the cut-back 
oil disappears from the packing, but it has a tendency 
to mix with the other oil in the packing and I feel that 
the box is in a better condition when given to someone 
else, than it was when originally received. I do not 
believe every journal should receive free oil, but if we 
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have 20 cars in a train which need journal attention, 
it is beyond human effort to repack these journal boxes 
before the train is ready to depart.” 

This comment by one of the speakers at the North- 
west Carmen’s meeting is worth consideration as having 
a very definite bearing on the satisfactory use of free 
oil in journal boxes. While primarily applied to fa- 
cilitate train starting under severe winter temperatures, 
the light oil remains in the boxes during summer opera- 
tion and consequently presents more or less of a year- 
round problem to car men. Two questions are sug- 
gested: Should the practice of free oiling be permitted 
at any time? If permitted, is it necessary to repack 
the boxes in order to assure adequate oil film strength 
for summer operation ? 


New Books 


LocomMoTIvVE MANAGEMENT—CLEANING—DRIVING— 
MAINTENANCE.—Seventh edition. Revised by Chas. 
S. Lake, M. I. Mech. E., M. I. Locomotive E. Pub- 
lished by the St. Margaret's Technical Press Limited, 
33 Tothill street, Westminster, London, S.W. 1, 
England. 492 pages, 5 in. by 8V in. Price, 6/-, 
net. 

Much of the text in this seventh edition of Locomotive 
Management, by Jas. T. Hodgson, M. I. Mech Eng., 
and the late John Williams, formerly locomotive inspec- 
tor, Great Central Railway, has been rewritten and much 
new data, with illustrations, added. Booster engines, 
boiler fittings of various kinds, anti-friction bearings 
for axle boxes and valve motions, and other improved 
features pertaining to British locomotive design, con- 
struction, operation and maintenance, are dealt with 
for the first time in this volume. Types and classes 
of locomotives introduced since the last edition are also 
shown and their principal dimensions given. The chap- 
ters on rules and regulations governing the operation 
of locomotives have been brought up to date, and the 
appendix has been considerably altered to include de- 
scriptive matter and illustrations of special equipment 
and outline drawings of locomotives giving their prin- 
cipal overall dimensions, weights, etc. 


Diese ENGINES, THEORY AND Desicn. By Howard 
E. Degler, M.E., M.S., professor of Mechanical En- 
gineering and Chairman of the Department, Univers- 
ity of Texas. Published by the American Technical 
Society, Chicago. 270 pages, 5% in. by 814 in., illus- 
trated. Price, $2.50. 

The book is a practical text on the efficiency of internal- 
combustion engines; thermodynamics of internal-com- 
bustion cycles; fuels, combustion, and combustion 
chambers: testing and performance; principles of engine 
design, and design of major engine parts.as used in the 
automobile, airplane, tractor, etc. It is intended prim- 
arily for the use of students, designers, and draftsmen 
who have a knowledge of the principles of mechanics 
and a general acquaintance with the mechanism of some 
form of internal-combustion engine. 
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i With the 
Car Foremen and Inspectors 


Fig. 1—Roller-bearing repair department in the U. P. passenger truck shop at Omaha, Neb. 


Omaha Shop Methods for 


Roller-Bearing Repairs 


WV iru the increasing number of roller bearings applied 
to the journals of both locomotive and .car equipment in 
recent years, the importance of developing proper meth- 
ods of inspecting and maintaining these anti-friction 
bearings is at once apparent. The present article will be 
confined primarily to a brief description of how the 
roller bearings on passenger car journals are recondi- 
tioned at the Union Pacific passenger car truck shop, 
Omaha, Neb. 

When trucks received at the shop are in need of gen- 
eral repairs, including wheel changes due to tire wear, 
thin flanges, etc., the wheels, with roller-bearing boxes 
in place, are removed and placed with the shop crane 
on a track in one corner of the shop where the work on 
roller-bearing wheels and journal boxes is concentrated. 

The first operation is to remove the inner enclosure 
bolts and slide the housings off the roller bearings. The 
housings, or journal boxes, are cleaned in a hot bath 
of Oakite solution in a tank outside the shop, then being 
returned to the shop, wiped dry and carefully inspected 
inside and out for evidence of cracks, or defects of any 
kind, which would necessitate renewal of the box. A 
circular gage, made of thin sheet steel, ground to the 
exact outside diameter of the roller-bearing cup, is then 
applied in the box to check the accuracy of the cup 
bearing surface. This is highly important, as more than 
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one instance of excessive heating of a roller bearing has 
been traced to a slight distortion in the steel box due to 
aging, or other cause. A group of roller-bearing boxes, 
or housings, as they are more accurately termed, is 
shown in the foreground of Fig. 1, after they have been 
thoroughly cleaned, inspected and approved for re- 
application. 

Removal of the locking key and large end nut used 
with the SKF-type bearing usually enables the complete 
roller-bearing unit to be slipped off the journal. In the 
case of the Timken bearing the taper sleeve under the 
outer cone must be pulled out by mechanical power, gen- 
erally applied by means of a special split sleeve and pull- 
ing nut. The outer cone and the double cup are then 
removed and, in conventional practice, the enclosure, en- 
closure sleeve and the inner cone are forced off when 
the car wheel is removed in the wheel press. 


Roller Bearing Puller Saves Time 


A special roller-bearing puller, now used in removing 
both the outer and the inner cones of Timken roller 
bearings at Omaha shops, not only reduces manual labor 
and saves time in this operation, but avoids the necessity 
of pressing off the wheel in order to remove the inner 
cone. An excellent view of this device, set up to pull 
the taper sleeve which releases the outer cone, is shown 
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in Fig. 2, and a reverse view with attachments necessary 
for pulling the enclosure, enclosure sleeve and inner 
cone is shown in Fig. 3. 

Referring to Fig. 2, the puller will be seen to consist 
essentially of a Duff-Norton 100-ton air jack, mounted 
horizontally between two heavy steel end plates 4 B 
bolted (through suitable welded cross angles) to bottom 
tie plates T T which can be adjusted vertically a small 
amount by screw connection to the frame F of the three- 


cone to be removed by the puller, equipped with another 
special split yoke D, as shown in Fig. 3. In this in- 
stance the split yoke, 417 in. wide by 19 in. in outside 
diameter, is made in two parts which are recessed on the 
interior so that it can be readily applied around the en- 
closure plate and the two halves bolted together by four 
short 7$-in. bolts. Four 1%-in. by 18-in. studs are 
screwed into the split yoke and extend through suitable 
holes in end plate B, spacing collars and nuts being 


Fig. 2 — Roller-bearing puller, set up to remove the Timken taper sleeve which releases the outer cone and the double cup 


wheel truck provided for purposes of easy portabilitv. 
The end plates, 3 in. by 16 in. by 24 in., are spaced 42 
in. apart and held together at the top by two 174-in. tie 
rods. The base of the jack is supported on a half-round 
flange welded to end plate A, as shown, the other support 
for the jack being a cross strap, welded to tie bars T T. 
The jack head is lightly bolted to this cross strap so as 
to hold the jack permanently in the correct horizontal 
position. The end plate B has a 3-in. hole in the center 
which carries a close-fitting round steel ram R, about 15 
in. long, used in transmitting the pressure of the jack 
to the end of the car axle. 

This horizontal-acting air-jack press must, of course, 
be adjusted vertically by means of the positioning screws 
to bring the center line of the ram in exact alinement with 
the center line of the axle. A threaded split bushing C, 
515 in. long by 8 in. in outside diameter, is then applied 
over the shoulder on the roller-bearing sleeve and locked 
by means of pulling nut D, 3 in. wide by 12 in. in diam- 
eter, which is tightened with a spanner wrench. The 
nut D is drilled and tapped on the side for two 114-in. by 
&-in. studs which project through end plate B and are 
held by suitable nuts applied on the ends. The operation 
of the air jack, therefore, has the effect of pushing against 
the end of the axle while the entire pulling device, includ- 
ing the end plate B, split bushing C and holding nut D 
move to the left, pulling the Timken taper sleeve out and 
releasing the outer cone. The Timken double cup E can 
then also be easily slipped off by hand. 

The removal of the outer cone and the double cup 
then leaves the enclosure, enclosure sleeve and the inner 
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applied on the ends in preparation for the pulling opera- 
tion, as illustrated. With the press adjusted both hori- 
zontally and vertically so that ram R is in alinement with 
the center line of the car axle, operation of the air jack 
again has the effect of pushing against the end of the car 
axle while end plate P split voke D, the enclosure, en- 
closure sleeve and inner cone are being pulled from axle. 

By the use of the puller, illustrated, both cones of the 
Timken roller-bearing unit can be removed much quicker 
than by any other means, and with manual labor reduced 
to a minimum. 


The Operations of Cleaning and Inspecting 


As soon as the roller bearings have been removed and 
disassembled, they'are taken to the cleaning table shown 
in Fig. 4, where two shallow welded-steel pans are pro- 
vided for the cleaning operation which is done with 
distillate. Obviously-defective bearings are detected in 
the'early stages of cleaning and sent to the test depart- 
ment where complete records are kept and an effort is 
made to determine the real cause of the failure and locate 
the responsibility. 

After cleaning, all roller bearings are sent to the in- 
spection bench, shown in the background of Fig. 1, where 
the cups, cones, races and all individual rollers are ex- 
amined with great care. In the case of the SKF-type 
bearing, the. roller assembly can be turned through 90 
deg., exposing almost the entire outer race for inspection 
purposes. The tapered rollers in the Timken bearings 
are readily removable in case their appearance indicates 
the desirability of a careful inspection of the races. Roller 
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Fig. 3 — Close-up view showing the puller, as equipped to remove 
the Timken inner cone without pressing off the car wheel 


bearings which are in good condition are set aside for 
reapplication and all defective units replaced by new ones 
received from the respective manufacturers. 

In re-applying SKF-type roller bearings, the dust 
flinger is put on over the axle next to the hub; the back 
cover of the box is next applied and the spacer shrunk 
on by heating to 300 deg. F. in an oil bath which is kept 
exactly at that temperature, with frequent checks by a 
thermometer. In some applications, as for instance the 
engine truck roller bearings shown in Fig. 5, the roller 
bearing unit itself is heated in the oil bath to 300 deg. F. 
and applied over the journal with a very light shrink fit. 
In most instances, with car journals, however, the roller 
bearing is applied on the journal and a taper sleeve in- 
serted which is tightened by means of the end nut on 


Fig. 4 — Welded steel table and shallow pans used in cleaning all 
types of roller bearings with distillate 
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the axle until.the desired clearance of 0.0025 in. to 0.0004 
in. is provided between the bottom roller and the outer 
race. The nut is locked in this position by means of a 
key and two cap screws with the heads wired together. 
The journal box or housing is then slipped over the 
roller bearing, with new gaskets in place, the front and 
back covers applied, nuts tightened on the studs and 
the box filled with oil to the proper level. 
Re-application in the case of the Timken bearings con- 
sists of starting the water guard on its seat on the en- 
closure and placing the enclosure next to the wheel hub 
on the axle, the bore of the enclosure sleeve being given 
a coat of clean light oil, as is the bore of the inner cone, 
next applied. A crowned steel centering plate and cast 
iron assembly sleeve, guided by a brass pilot sleeve on 
the outer end of the axle are then applied and the press 
ram used to force the inner Timken cone and associated 
parts on with a pressure of 8 to 10 tons. The pilot sleeve 
is very slightly smaller than the bearing bore and a loose 
fit on the axle stub. The assembly sleeve is a loose fit 
on the bearing seat. The centering plate is crowned to 
equalize the pressure around the edge of the cone, which 


Fig. 5 — Engine truck axle just after the application of SKF roller 
bearings which have been expanded slightly in the 300-deg. F. oil 
bath shown in the background 


is seated firmly against the shoulder of the axle and 
square with the bearing seat so that it runs true with 
the center line of the axle. 

The next operation is to apply shims, cone spacer, 
double cup, outer cone, tapered sleeve and then tighten 
the axle nut firmly, by hand only. Both the inside and 
outside of the tapered sleeve is given a coating of clean 
light oil before being put in place. The lower edge of the 
cup is then pushed toward the wheel by hand as far as it 
will go and the clearance measured between the bottom 
roll and the outer race of the cup by means of feeler 
gages. The shims are changed until about 0.007-in. 
clearance is obtained between the bottom rolls and the 
cup. The diameter of the outer cone is measured with 
micrometer calipers and the nut tightened so as to ex- 
pand the cone between 0.0015 in. and 0.0035 in. The 
remaining clearance at the bottom of the rolls is then 
checked and adjustments made until it is between 0.0015 
in. and 0.0020 in., the cup then rotating freely by hand 
without noticeable end play. Care is taken in measuring 
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the cone expansion to apply the micrometer at the same 
two spots on the cone rib for each reading. The axle 
nut is locked in place by a fastening key with two bolts, 
the heads of which are wired sealed. 

The housing is applied over the bearing and the en- 
closure gasket placed between the box and the enclosure 
flange, all bolts being tightened. The outer cover and 
gasket are then applied and all bolts tightened enough 
to prevent leakage of oil, the heads being wire-laced so 
that they cannot loosen or work off. The water guard 
is pressed firmly against the wheel hub with a bar, until 


it has a full bearing all around. One quart of oil is 
added to the box which is spun through several revolu- 
tions to make sure that all parts of the roller bearing 
are thoroughly lubricated. The car wheels and axle, with 
a reconditioned roller bearing and box on each journal 
are then ready for replacement in the passenger car truck. 
The last operation is to fill each box to the required 
level with U. P. specification oil, tighten the oil plug 
and make sure that both this plug and the drain plug 
are wire sealed to the nearest bolt head to prevent any 
possibility of loosening. 


Wheel Defects and Failures’ 


Tue relation of car wheels to railroad economics is one 
of the most important subjects in the mechanical depart- 
ment and large sums of money are expended annually 
for the purchase of wheels, payment for labor involved 
in handling, machining, mounting axles and applying the 
mounted wheels to cars. Other sums are spent indirectly 
for inspection on shop tracks and in train yards, switch- 
ing of equipment for wheel changes, freight claims due 
to wheel failures which cause delay, thereby missing reg- 
war schedules, and damage to equipment and commod- 
ity when they are the cause of train accidents. Wheel 
failures, in addition to contributing to these losses, en- 
danger human life as well. 

The car inspector is the custodian of wheels from the 
time they are placed under cars until they are removed 
for cause and returned to the wheel shop. It is amazing 
how quickly he will detect unsafe wheels. His early 
training in the shop and on the repair tracks and his 
continual vigilance over them in train yards, together 
with the use of the A. A. R. wheel defect gage, gives 
him the necessary qualifications quickly to pass proper 
judgment as to whether or not the wheel is safe to run. 

It is his duty carefully to inspect all wheels for loose- 
ness on the axle, limits of wear as required by the A. A. 
R. rules and all other defects which affect safety. 

The A. A. R. rules do not permit railroads to remove 
from foreign cars and render a bill for any wheels until 
some defect has reached a definite condemning point and 
we must consider. the wheel safe until that point is 
reached. When the condemning point is reached the 
wheel should be removed from service. However, it is 
no more than reasonable to assume that, if the wheel 
has only reached the limit point, it is still safe to let it 
run to the nearest point where it can be changed. 

Inspection of wheels is one of the most particular and 
important jobs a car inspector has, for, if defective 
wheels were allowed to progress beyond the limits of 
safety. serious accidents would occur, and yet if they 
are removed before reaching the limits of wear, the cost 
to the railroads would be enormous; therefore, the car 
inspector has to study and know what the wheel defects 
are and must be on the alert to detect such defects 
under cars. 

Many wheels have inherent defects and are not visible 
to the eye in ordinary or even in minute inspection, while 
other defects that exist do not present themselves where 
they can be readily seen. These classes of defects 
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usually cause train accidents. Many defects develop in 
ordinary wear and tear, others progress by improper 
handling in train and yard operation, controlling speeds 
in mountainous sections of the country, causing wheels 
to overheat, defective brake equipment, curve-worn rails, 
worn frogs and other irregular track conditions, weather 
conditions, etc. These are but some of the causes for 
wheel defects and failures. 

On the road I represent, records for the year 1938 in- 
dicate that we changed 7,041 pairs of wheels under freight 
cars for the following reasons: 


Brake burns and comby treads........... 000. cc eee e eee e eee eens 
Chipped or broken flanges.......... . d 

Worn flanges 
Loose wheels on axle or oil indications. 
Hub or plate cracks 
Broken wheel rims. ioii eese se esser eru re ee ra 
Seamy treads ................Lu. x 
Worn thru chill................. 


Tread worn hollow................ 
Thermal cracked isas tok eL erue ov eae Re ee Rule a 
Wheels :shid latii co uoo he emen tds a Wie D ac RE dca one rte net 


During the same period we changed 3,598 pair of 
wrought- and cast-steel multiple-wear wheels under pas- 
senger cars for the following reasons: 


Braké burns 22mier-ecc4 bs goaded Y EYGESERERE RA RAW UE EY REV 2 
Chipped or broken flanges.......... lues 1 
Wor, fanges Lo eese hr y chad RN Le RNIM PER EM eines 1,879 
Wheels loose on axle or oil indications. ...........lsllesl esses. 28 
Burned) rim. «delubris Rupe 8 45 Moun cod du reuera DE 1 
Shelled. treads: cargas Von Tei NEEE ois eet P ashe er ee ue eA 185 

Orn OU “TIMMS. sos sistas. are hs es Baia EI Ae eee Hee aat ened meee 163 
Tread worn hollow 574 
Thermal cracked 97 
Slid flat .............. 573 
Miscellaneous Lille sme eve eixeizs Sede wards e Ten Pewee en eet 95 


I mention these tabulations to bring before you the 
efficiency of the car inspector in detecting these defective 
wheels and removing them before causing failure and 
possible accidents. In this connection, understand all of 
these wheels did not become defective on the New 
Haven—many of them were found upon receipt of cars 
from connections. ; 

The inspector has to be sure of the condemnable or 
questionably defective wheel so as to avoid sending a 
foreign empty or loaded car to the repair track with the 
attendant per diem charges and possible delay to the com- 
modity ; accordingly, he should not hesitate to make use 
of the A. A. R. defect gage. 


Defects in Freight-Car Wheels 


In considering the defects on the 7,041 pairs of wheels 
removed from freight cars the following is a discussion of 
the causes: 
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Brake-Burn Cracks and Comby Treads—Interchange 
Rule 75 states that cast-iron wheels with comby spots 
where the metal has fallen out for a continuous length 
of 274 in. or over, or two such adjoining spots each 2 
in. or over, is condemnable. Brake-burn cracks in cast- 
iron wheels, when the cracks are in the flange or in the 
throat of the flange, or in the tread, when over 234 in. 
in length, are condemnable. These brake-burn transverse 
cracks, regardless of length. are considered as extending 
into the throat if they come within 74 in. from flange and 
may be determined now by the A. A. R. defect gage, 
Fig. 1-A. Comby wheels refers to a wheel in which 
the metal has fallen between the adjacent brake burn 
spots and, when of the condemning length, makes a 
comby flat wheel. Brake-burn cracks are a result of 
excessive heating caused by the brake shoe or by a skid 
burn; the chilled iron being unable to withstand the 
localized heating. This condition is dangerous when it 
is in the flange or throat of thc flange. To cause this 
condition the temperature of the wheel is raised to about 
1,400 deg. F. A comby wheel is not dangerous in itself 
but is damaging to car, lading and track. 

Chipped or Broken Flanges—These were caused by 
contact with guard rails, spring frogs, and other obstruc- 
tions. Rule 78 provides that the wheel is condemnable 
when the chip is more than 114 in. in length and 74 in. 
wide; such flanges are liable to cause further failure. 
However, light chips on the flange are not dangerous 
and such wheels should not be changed. 

Thin Worn Flanges—Rule 75 provides limits of wear. 
Thin worn flanges are measured by the defect gage. This 
gage has two slots for measuring the flange thickness; 
one is marked 1546 in. and is used to condemn flanges 
on cast-iron wheels under cars of less than 80,000 Ib. 
capacity and all wheels, cast-steel or wrought-steel, re- 
gardless of car capacity. The 1-in. slot is used on cast- 
iron wheels under cars of 80,000-lb. capacity and over. 

The vertical worn flange is in no way dangerous ex- 
cept that it may split a switch, otherwise it is perfectly 
safe to operate. To break a flange on a single-plate 
cast-iron wheel worn to the condemning limit, takes a 
pressure of about 66,000 Ib. Derailments should not be 
chargeable to a worn vertical or thin flange unless it has 
split a switch. 

Loose on Axle—For wheels listed as loose on the axle 
or indicating oil leakage to the inside of the wheel, Rule 
81 makes the car owner responsible, except in the case of 
oil seepage if the wheel is removed within one year from 
the date of application. To the car inspector, loose- 
wheel indications are generally oil working through the 
wheel fit; bright wear on the axle at the wheel fit or the 
breaking away of the paint seal at this location; a fine 
burr on the inside of the wheel hub at the wheel fit and 
distinct marks on the flange by guard rail and frog 
contacts. This defect will also cause a hot box by wheel 
crowding. Poor shop practice in wheel mounting is 
usually the cause of this defect. 

Hub and Plate Cracks—Rules 77 and 78. The car in- 
spector’s trained eye detects these defects which some- 
times show up as a loose wheel when in the hub, and 
when in the plate they open up considerably with the 
running heat of the wheel. When the wheel is cold it 
contracts and the cracks close up tight, consequently the 
defect cannot be seen. These defects have to be care- 
fully watched on account of liability of failure. The cause 
of such failures is usually due to foundry practices but 
they are also chargeable to train handling under certain 
conditions. 

Broken Rims—Rule 78 provides a limit distance from 
the flange of 334 in. for breaks which slope inwardly 
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and a limit of 314 in. for those which are vertical or 
slope outwardly. This is a defect that requires proper 
gaging to prevent unnecessary car shopping. The 
cause of broken rims is primarily curve-worn rails and 
wheel-worn frogs, and most of these failures take place 
on freight railroads where tracks are not maintained for 
high speed. The outer portion of the tread of cast-iron 
wheels is not ductile enough to withstand all shocks re- 
ceived on the low rail at times when the opposite wheel 
is crowded against the curve-worn ball of the rail. Simi- 
lar breakage occurs also at times when the wheels are 
passing through worn frogs, and I might mention that 
there are certain kinds of frogs which have a tendency 
to damage the wheel rim. 

Scamy Treads—Seams defined in Rule 72 are danger- 
ous and should be removed from service upon discovery 
when they are within the limits of 334 in. from flange. 
Inspectors should take special precautions to discover any 
indication of seams as they may develop in different parts 
of the treads. 

Worn Through Chill.—Rule 73 provides that care 
must be taken to distinguish this defect from flat spots 
caused by sliding, on account of the divided responsi- 
bility. This defect is now condemnable by judgment. 
When developed it leaves a low or flat spot on the wheel 
tread. It may be determined by drawing a straight-edge 
over the suspected area which will leave a bow on the 
outer edge of wheel rim if the chill is worn. In detect- 
ing wheels that are wearing through the chill, the in- 
spector discovers the chill lines breaking down and the 
rim taking a curve line near the outside. He also dis- 
covers the flange height increasing. The defect is due 
to low chill and when the white metal is worn through, 
the grey soft metal flattens out. It is a manufacturing 
defect. 

Shelled-Out Treads—Rule 71 provides that cast-iron 
or cast-steel wheels with a shelled-out spot 214 in. in 
length or over should be removed from service. This 
defect is measured circumferentially and not across the 
tread. It is distinguished from the comby spot by the 
high center and should be properly named on shop and 
billing records. Shell-out wheels are not considered 
dangerous from the viewpoint of wheel safety but they 
are liable to cause track, car and lading damage. 

Tread Worn Hollow—Rule 76 defines the use of the 
gage for the condemning of cast-iron and one-wear cast- 
steel wheels when the projection on the under side of 
this gage clears the wheel tread the flange has exceeded 
1% @ in. in height. When the wheel has actually worn 
to this limit it should be removed as the deep flange is 
liable to strike the base of frogs and break up. 

Thermal Cracks in Tread—Rule 75 provides that such 
cracks, if in the flange, the throat of the flange or, when 
in the tread, are over 234 in. in length are condemnable. 
Thermal cracks invariably run at right angles to the tread 
of a wheel. They are caused by brake-shoe pressure be- 
ing applied for such a period that the temperature of the 
tread is raised to about 1,400 deg. F. A stuck air brake. 
or a hand brake set up could cause this condition in a 
distance of about a half mile. These defects are dan- 
gerous when in the flange or throat of the flange. Wheels 
showing red discoloration should be carefully checked 
for cracks of this kind. 

Slid Flat Wheels—Rule 68 provides that slid flat 
wheels must not be removed until one spot at least has 
reached 214 in. or two adjoining spots each 2 in. in 
length. These flat spots must be considered as running 
circumferentially with the tread. When the two ad- 
joining flat spots have developed they must be in con- 
tact with each other. The sliding of wheels, in addi- 
tion to being costly, is very troublesome in train opera- 
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tion. When wheels slide the co-efficient of friction be- 
tween the brake shoe and the wheel is greater than that 
between the wheel and the rail. There are many things 
which cause wheel sliding. For example, when wheels 
are out-of-round high speeds reduce the wheel contact 
weight on the rail and at a critical moment a brake ap- 
plication will slide the wheel. Other causes are wet and 
greasy rails, improper handling of air brakes, hand brakes 
set up, shoes frozen to wheels, and wheel and rail head 
contour variations. In many cases, as a slid flat spot 
increases in length the friction between the wheel and 
the rail increases, overcoming that between the wheel 
and the brake shoe; therefore, the wheel revolves again. 
In other cases the wheel slides again on the same spot 
which increases in length and the wheel will continue to 
slide. To flatten a wheel the temperature has to be 
raised by friction to about 2,000 deg. F. A l-in. flat 
spot develops in a very short distance, depending on the 
wheel weight and the rail conditions. In many instances 
only one wheel on the same axle will flatten due to the 
same cause. 


Passenger-Train Wheel Defects 


In the case of wrought-steel and multiple-wear cast- 
steel wheels 3,598 pairs were removed. from passenger- 
train cars. A discussion of the reasons follows: 

Brake-Burn Thermal Cracked.—Passenger Rule 7 pro- 
vides that cast-steel, wrought-steel or steel-tired wheels 
with thermal cracks in the tread or flange, regardless of 
length, are condemnable. These cracks are caused by 
intensive brake-shoe heating; thus, when the heat is 
sufficiently high and concentrated in the tread surface 
transverse cracks develop; a brake shoe riding the wheel 
rim or bearing hard on the flange will cause such defects. 
They are serious as there is no means of determining the 
magnitude of the strain in the wheel structure. Inspec- 
tors must keep a constant watch for rim heating and all 
cracks on wheel treads. : 

Chipped or Broken Flange.—This defect is caused by 
guard rail and frog contact, also by other obstructions. 
It also denotes a wheel loose on the axle and a careful 
check should be made. 

Worn Flanges.—Rule 7 provides that wrought-steel, 
steel-tired or cast-steel wheels with a flange 154, in. 
thick or less, or having a flat vertical surface extending 
l in. or more from the tread, are condemnable. The 
thickness of worn flanges is determined by the wheel 
defect gage and it should be properly applied in accord- 
ance with Fig. 3 of the Freight Code. Vertical worn 
flanges are hard to find if properly gaged. The flange 
should be chalked on the gage side with the end of the 
gage resting on the wheel tread and the side of the gage 
against the flange. With a slight movement back and 
forth the chalk will appear on the bearing point—if the 
l in, point is not reached, the wheel should remain in 
service. 

Wheels Loose on Axle or Oil Seepage.—This defect 
has been explained under the freight-car wheel removal. 

Burned Rim.—This type of defect leaves a rough 
granular surface on the break, and is generally caused 
by overheating in the course of manufacture. 

Shelled Treads—If the surface metal breaks down, 
spalls or flakes, it is termed a shelled tread. A cut, to 
a depth of 36 in., should be taken to clear up this defect. 
If more than 3$ in. deep, it should be protected and fur- 
ther investigated for other termed defects. We have 
had only a few that could not be turned. 

The 95 wheels removed for miscellaneous causes were 
for defects found principally in the turning of wheels 
in the shop. 

The above defects, most of which were discovered by 
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the car inspector, further proves that his watchfulness 
over these wheels has borne fruit in preventing wheel 
failures. In addition to the A. A. R. defect gage, an in- 
spector must be familiar with other wheel gages to know 
that wheels are of the proper gage on the axles and to 
detect tread wear. 

The car repairer on the repair and shop tracks selects 
the mounted wheels for use under cars, checks them for 
proper weight and kind, takes records for billing pur- 
poses, marks up the defects and the symbol numbers 
on the wheels for ready identification, services the jour- 
nals and the boxes and sends them on their way. All 
wheels receive final inspection at the wheel shop. 


Air Brake 
Questions and Answers 


D-22-A Passenger Control Valve (Continued) 


426—Q.—What improvement may be noted for this 
equipment insofar as brake cylinder pressure is con- 
cerned? | A.—Due to the automatic self-lapping feature 
of relay valves, the brake cylinder pressure developed 
for a given brake pipe reduction is not affected by vary- 
ing brake cylinder piston travel or normal brake cylinder 
leakage. 

427—0Q.—H ow does the D-22-A valve compare in size 
to the old type? A.—It is smaller. 

428—Q.—For what reason is the installation space 
less? A.—By reason of combining in one structure the 
volume of emergency, auxiliary and displacement reser- 
voir. 

429—0.—WW hat conversion feature is of great bene- 
ft?  A.—The high-speed conversion feature. The 
D-22-A valve is so designed that by adding additional 
available devices to the equipment it can readily be 
adapted for electro-pneumatic operation with a speed 
governor or Decelakron control for ultra high-speed 
service, 

430—Q.—W hat parts make up the complete D-22-A 
control valve equipment on a passenger equipment car? 
A— 


Quantity Name 
| CREE D-22-A control valve 
luteo Combined dirt collector and cut-out 
cock 
3 AAEE E OEA Branch pipe tees 
2 eN A B-3-B conductor’s valves 
pa PETS E-3 brake application valves 
loe Retaining valve 
MD hn Combined auxiliary, emergency and 


displacement reservoir 
. Supply reservoir with drain cock 
. Relay valve, Type B or A-4-A 
. Type U brake cylinders 
. Slack adjusters 
. Brake cylinder cut-out cocks 
.Armored hose for brake-cylinder 


1 (or more)... 
As required... 
As required... 
As required... 
As required... 
As required... 


pipes 
2. esu raed 174-angle cocks 
MEE E 136-in. hose with couplings 
2 iyi ci F dummy couplings 


431—Q.—IVhat does the D-22-A control valve consist 
of? A.—Two face pipe brackets, service portion and 
emergency portion. 

432—0.—H ow does the pipe bracket function? A.— 
It is bolted to the under framing, all pipe connections 
being made permanently to the bracket by means of re- 
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enforced flanged unions. The service and emergency 
portions are bolted to the bracket. 

433—Q.—What is a desirable feature in connection 
with this arrangement? A.—No pipe joints need be dis- 
turbed when removing or replacing portions. 

434—Q.—IVhat is the duty of the service portion? 
A.—It controls the desired charging of reservoirs and 
the service application and releases the brakes. 

435—0Q.—lV hat improvement can be noted? ^.—Im- 
proved quick service transmission, release insuring and 
graduated release features. 

436—QO.—W hat is the duty of the emergency portion? 
A.—It controls the quick action feature, high emergency 
brake cylinder pressure, and the accelerated emergency 
release function. 

437—0Q.—W hat improvement may be noted? | A.— 
Improved emergency transmission and accelerated re- 
lease after emergency application. 

438—0.—What does the pipe bracket contain? A.— 
The quick-action chamber, a removable hair strainer and 
two choke plugs; the latter being located in the service 
portion face. 

439—0Q.—W hat is the size of the plug opening? A.— 
The size choke in each plug varies with the brake cylin- 
der size. 

440—O.—Why is this? A—To provide uniform op- 
eration of brakes in train service regardless of the num- 
ber of sizes of brake cylinders or individual cars. 

441—0Q.—MW'hat are these plugs called? A.—Exhaust 
choke plugs and service port choke plugs. 

442—0Q.—WWhat other pipe connections does the pipe 
bracket have? A.—The necessary pipe connections for 
later conversion to high-speed conversion feature. 

443—Q.—How is the blanking flange arranged? A.— 
For replacement with a suitable double check valve for 
HSC service. 

444—Q.—What is meant by the high-speed conversion 
feature? | A. —By adding additional devices to the equip- 
ment it is readily adapted for electro-pneumatic opera- 
tion with speed governor or Decelakron control for ultra 
high-speed service, as on light-weight streamline trains. 

445—Q.—Name the parts of the service portion? 
A.—Service piston, service graduating valve, service 
slide valve, service piston return spring and cage, piston 
tail spring and guides, supply reservoir charging check 
and ball check, emergency reservoir charging check and 
ball check, back flow check and ball check, release piston 
and slide valve, quick service choke plug, duplex release 
valve, quick service volume, preliminary quick service 
exhaust choke plug, graduated release choke and quick 
service limiting portion. : 

446—O.—What is the duty of the service piston? 
A.—It moves the service graduating and slide valves 
when the brake pipe pressure is varied and controls 
charging of supply, auxiliary and emergency reservoirs 
from the brake pipe. 

447—0Q.—What is the duty of the service graduating 
valve? A.—It opens and closes the passage between: (1) 
Auxiliary reservoir and the chamber on the face of the 
release piston in release position, or between this cham- 
ber and the atmosphere with the slide valve in applica- 
tion position. (2) Atmosphere and quick-service volume 
in release position, or between this volume and the brake 
pipe with the graduating valve in preliminary quick 
service position and (3) Auxiliary reservoir and dis- 
placement reservoir with the slide valve in service 
position. 

448—O.—For what purpose are the piston tail springs 
and guides? | A.— To provide stability of quick service 
activity by preventing movement of the service piston to 
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preliminary quick service position until a predetermined 
difference is attained between the brake pipe and the 
auxiliary reservoir and to stabilize against movement to 
preliminary quick service during the graduated release 
operation. 

49—0.—IWhat is the purpose of the supply reservoir 
charging and ball check? | A.—To permit charging flow 
D supply reservoir from the auxiliary and prevent back 

OW. 


Brake-Beam Skid 


The light, but well-braced, tubular steel brake-beam skid, 
shown in the illustration, is a design recently developed 
and used with considerable success at the Union Pacific 
passenger car truck shop, Omaha, Neb. This brake- 
beam skid, or rack, is constructed of 214-in. scrap boiler 
tubes, cut to the proper length and shape and welded 
into a rigid one-piece frame, as illustrated, using the 
oxv-acetylene welding torch. 

The skid is 56 in. long by 37 in. wide, with corner 
posts 24 in. high. The tubular frame of the skid is 
suitably stiffened by the addition of one extra tube, 16 
in. above the floor, in each end and two center cross 
tubes, as illustrated, also by one diagonal tube, or brace, 
at each corner post. The corner posts rest on l4-in. 
by 3-in. by 5-in. steel shoes to give a larger bearing sur- 
face on the shop floor. The tops of the corner posts are 
capped with steel plugs, driven into a shoulder and used 


Light but strong brake-beam skid used in the Union Pacific pas- 
senger car truck shop at Omaha, Neb. 


to prevent stacking these skids to a point which might 
be dangerous. All tube joints are machined either square 
or to the necessary angle in a lathe, using a rosebit 
reamer, thus assuring a good fit of the parts before 
welding. 

By being piled in an orderly manner on this skid, the 
brake beams are easier and safer to handle and there is 
no chance of their sliding off on the floor, with possible 
injury to shop men who are handling them. The skid, 
illustrated, has a capacity for 14 passenger truck brake 
beams, loaded two deep, or more than enough for a 
single passenger car. In other words, the skid can be 
used to hold a full set of brake beams, as removed from 
two trucks, easily transferred with a lift truck to that 
part of the shop where necessary repairs are made, and 
returned with minimum manual labor in handling. The 
illustration shows an unloaded skid in the foreground 
and a loaded skid with the lift truck in place immedi- 
ately adjacent to it. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Railroad Shop Work Requires 


Precision Gages" 


@ xe of the most important precision measuring instru- 
ments in common use in the United States is the mi- 
crometer caliper; in fact, no other precision instrument 
has been so universally used. History tells us that the 
micrometer, like many other important inventions, is the 
product of many minds and hands and has been devel- 
oped to its present stage by gradual evolution. Evidence 
now available shows that a French inventor and ma- 
chinist by the name of Jena Laureut Palmer is given 
the credit for the origin of the micrometer caliper. Pal- 
mer obtained a patent on his “screw caliper,” as it was 
called, on September 7, 1848. The trade did not seem 
to appreciate this tool until 1867, when it was seen by 
Joseph R. Brown and Lucian Sharpe while on a visit to 
the Paris Exposition of that year. The micrometer 
caliper was placed on the market in the United States in 
1869, and is now generally used in most of the machine 
shops in this country. 

The measuring instruments used in the machine shop 
at Roanoke are carefully checked and corrected, if neces- 
sary, at regular intervals to insure the greatest degree of 
accuracy. In addition to micrometers and steel scales, 
varying from one inch to twelve feet in length, there are 
many special measuring instruments in use in the form 
of gages, trams and special micrometers ranging in size 
from 1 to 80 in. 

The class of work a shop turns out is governed large- 
ly by the accuracy of the measuring instruments used 


* Reprinted, in part, from the Norfolk & Western Magazine. 
f Machine shop foreman, Norfolk & Western, Roanoke, Va. 


Fig. 2 (Left)—Nibbling machine 

used to make special gages and 

templates. Fig. 3 (Right)— 

Filing machine for finishing gages 
and templates 
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By J. H. Hahnj 


Fig. 1—Gage used for checking driving and trailer tires 


and Roanoke Shop is well equipped with all kinds of 
precision measuring instruments. In the manufacture 
of special gages and templates, two very efficient and 
interesting machines are usually employed. One of these 


Fig. 4—Assortment of precision instruments and gages used in the tool room 


machines, known as a "nibbler," roughs out the gages 
within close limit of the finished dimensions. This ma- 
chine is shown in Fig. 2. The semi-finished gages are then 
placed on a filing machine, shown in Fig. 3, where they 
are finished. The gages are sand blasted and some of 
them are chromium plated to protect them from rust. 

Fig. 4 shows a set of Johansson gages and other pre- 
cision measuring instruments in use in the tool room of 
Roanoke shops for checking the accuracy of all gages, 
micrometers and other precision measuring instruments. 
These Johansson gages are the most accurate measuring 
devices that can be obtained for average shop use. The 
Johansson gages are accurate within one four-millionth 
part of an inch (.000004 in.) and are usually adjusted 
to size at a temperature of 68 deg. F. There are pre- 
cision measuring instruments in the Bureau of Standards 
in Washington with which it is possible to measure with 
a greater degree of accuracy, but for general shop prac- 
tice such a degree of accuracy is not considered prac- 
tical or necessary. The Johansson gages can be assem- 
bled to form any required dimension. This is done in 
a very systematic manner and each gage must be abso- 
lutely free from any dust or foreign matter. 

There are approximately 30,000 different items of 
Fig. 6 (Below, left)—Rockwell machine for hardness testing. Fig. 7 


(Below, right)—Gage for laying off the keyways in the main crank 
pins for the eccentric crank arms 
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Fig. 8 (Left)—Special tram dial indicator. Fig. 9 (Top right) —Adjustable centers for checking the lengths of main and side rods. 
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Fig. 10 


(Lower right) —Micrometer calipers for measuring driving wheel tires . 


material manufactured annually in Roanoke shops in 
lots ranging from twelve to several thousand. These 
items differ greatly in material, design and size. Many 
require the design, manufacture and use of special gages, 
templates, jigs, fixtures, precision measuring instruments, 
check gages and trams to insure the greatest degree of 
accuracy during the process of manufacture. Every- 
thing possible is done to obtain the finest workmanship 
and the machine shop is well equipped with the necessary 
machine tools, precision measuring instruments and other 
facilities for handling the wide range of work that comes 
to this shop from all points on the road. 

A number of special gages and measuring instruments 
require the use of steel scales of various lengths. These 
are graduated on a machine, shown in Fig. 5, which was 
designed and constructed by Norfolk & Western 
mechanics. 

Internal and external thread gages are used for check- 
ing threads on all bolts, studs and other threaded parts. 
All nuts are checked in the same manner to insure prop- 
er fits between all threaded parts manufactured in 
Roanoke shops before being delivered to the stores de- 
partment. 

All trams used for tramming main and side rods, valve 
gear and other parts are checked at least once each week 
by a master tram bar for accuracy. A variety of gages 
are used in the grinding room where all drills, reamers, 
cutters and other hand and machine tools are ground and 
checked. Work of this kind is handled for the entire 
system. 

With the discontinuance of the two-foot rule and the 
ordinary calipers as standard measuring instruments, we 
also discontinued the use of wood and lead centers in 
checking the lengths of main and side rods. These 
make-shift centers have been replaced by adjustable cen- 
ters and a greater degree of accuracy is obtained by 
their use. 

A number of gages and trams are used in fitting and 

assembling valve-motion parts, spring rigging and other 
parts. These gages are tested at regular intervals to 
insure the greatest degree of accuracy. 
_ The use of special check gages and measuring devices 
increases the interchangeability of locomotive parts and 
this also leads toward standardization of many of the 
parts used in the construction and repair of various 
classes of locomotives and other equipment. 

A special gage is used when mounting driving wheels 
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to insure the crank pins being 90 deg. apart. After 
the wheels have been mounted with this gage the wheels 
are then placed in the quartering machine to test the 
accuracy of the workmanship. 

A Rockwell hardness testing machine, shown in Fig. 7, 
is used for testing the hardness of all tools used in 
Roanoke shops. This applies to both hand and machine 
tools, taps, dies and all special tools manufactured in 
Roanoke shops for shipment to the outlying points. 

Fig. 10 shows two pairs of 80-in. micrometer calipers 
used for checking the outside diameter of driving-wheel 
tires. The caliper shown in the upper part of the illus- 
tration is used for checking the diameter of tires while 
the wheels are in the driving-wheel tire-turning machine. 
The other caliper in the same view is used when check- 
ing the diameter of driving-wheel tires when the wheels 
are not in the lathe, or when checking unmounted driv- 
ing-wheel tires. These calipers are designed to measure 
the outside diameter of driving wheel tires at a point 
25$ in. from the outside face of the tire to insure all 
tires being exactly the same diameter. The stops that 
are welded on the arms of these calipers fit against the 
inside of the face of the tire, making it impossible to 
take the diameter of the tire at any other location than 
that shown on the drawing. 

Fig. 1 shows a gage designed for use in enginehouses 
for securing certain measurements used in filling out 
monthly reports showing the condition of locomotives. 
This particular gage is used on driving-wheel, engine- 
truck and trailing-truck tires. Formerly four different 
gages were used. The gage shown takes the place of 
the four gages, as the thickness of the tires, the height 
of the flange, the thickness of the flange and the 
amount of hollow wear can be measured with this one 
gage. The gage is very simply constructed and easily 
and quickly read after the measurements have been 
taken. 

Fig. 8 shows a special tram used in Roanoke shops 
for tramming locomotive parts and those of machines 
and other equipment being built and repaired. The tram 
is equipped with a special device to which is attached a 
dial indicator, which registers the error in thousandths 
of an inch. This arrangement insures a greater degree 
of accuracy than the ordinary "fixed point" trams in 
common use. 

A set of special gages has been designed to test the 
accuracy of screws and nuts during the process of manu- 
facture. These gages are used to insure the interchange- 
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ability of the parts after they have been shipped to the 
various storehouses for use in replacing parts that have 
been worn to the limit prescribed for certain parts of 
equipment used in connection with the maintenance of 
locomotives. 

Gage for Keyways 

Fig. 6 shows a special gage used at the Roanoke shops 
for laying off the eccentric-crank keyways in main crank 
pins. These keyways are milled in the main crank pins 
with a portable milling machine. A is the body of the 
gage, B is the screw used for tightening the gage on the 
main crank pin and the jaws of the gage are operated by 
the use of a scroll which is located on the back side of the 
gage. C is the face of the gage. D is the end of the main 
crank pin in which the keyway for holding the eccentric- 
crank arm in position on the main crank pin is milled. E 
is the adjustable steel center used for setting the gage in 
the correct position to provide the proper "throw" of 
the eccentric crank. The face of the arm of this gage 
is graduated for the various classes of locomotives 
which insures the correct location of the eccentric crank 
arm after the keyways have been milled in the crank pin. 
The gage described above is set by a standard eccentric- 
crank-arm gage which is placed in the center of the driv- 
ing-wheel axle with a base that rests on the end of the 
axle. Fig. 6 shows both gages being used. These 
gages make it possible to obtain the greatest degree of 
accuracy in locating the eccentric-crank arms in the cor- 
rect position in relation to the center of the driving- 
wheel axle and the outer end of the main crank pin. 

The gages and measuring instruments and other equip- 
ment described in this article are just a few of the many 
used in various departments of Roanoke shops and make 
it possible to obtain the greatest possible degree of ac- 
curacy in the 30,000 different orders of material that 
pass through the shops annually. They are also used in 
the manufacture of the 45,000 items that find their way 
into the division storehouses. 
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New Type of Radiation 
For Air Compressors 


The problem of cooling compressed air between the air 
compressors and the main reservoirs on modern locomo- 
tives is becoming more difficult as space for the con- 
ventional pipe coils becomes more restricted. More- 
over, there is considerable difference of opinion regard- 
ing the amount of radiation actually required. For ex- 
ample, one modern 4-8-4 type locomotive is equipped 
with 120 ft. of 1!4-in. radiation pipe, whereas the same 
class of locomotive operating in the same climate and 
under approximately the same service conditions on 
another road, has only 20 ft. of 112-in. radiation pipe 
because of lack of space to accommodate more. 

'To meet the need for more compact radiation between 
locomotive air compressors and the main reservoir and 
also to provide variable capacity for summer and winter 
operation, the Wilson Engineering Corporation, 122 So. 
Michigan avenue, Chicago, has developed a new grid- 
type radiation unit or section, installed as shown dia- 
grammatically in the drawing. The cores of these sec- 
tions are alloy cast iron, factory tested hydrostatically to 
250 lb. per sq. in. The fins are of aluminum, cast bv 
a secondary process on the iron core. Calculations as to 
equivalent effectiveness of the grid section and conven- 
tional piping have been checked by carefully conducted 
standing tests and indicate that one standard grid sec- 
tion, 34! & in. long, furnishes the equivalent in radiating 
affect of 25 ft. of 114-in. pipe, or 2214 ft. of 1U5-in. pipe, 
thus making it possible to install a much greater amount 
of radiation surface within any given space. The weight 
of each grid section is 75 Ib. 

To meet the requirement of variability, one or more 
sections is arranged in parallel to be cut in or cut, as 
necessary to avoid freezing. The first, or series, line 
of radiation is direct without obstruction, and with com- 
plete drainage from the compressor to the reservoir, thus 
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One or more sections, as required 


Diagram of locomotive air compressor cooling system including two Wilson grid-type radiators installed in the delivery line to the main air 
reservoir 
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assuring the absence of any hazard which might be oc- 
casioned by wrong setting of the valves, or by freezing. 
The parallel installation when required, is cut in by open- 
ing a shut-off cock and doubles the capacity. 

The cost of the grid section compares favorably with 
the cost of equivalent standard piping when mounted 
with fittings, brackets and with consideration for labor. 
Substitution of grid sections for piping is recommended 
at times when locomotives are stripped in accordance 
with I. C. C. requirements, as there is then no extra 
labor cost. In case the piping which is removed is in 
good condition and can be used elsewhere, it may also 
be said that the application of the grid sections for com- 
pressor radiation does not entail additional investment 
cost. 

The Wilson grid-type radiator units, designed to give 
compact air compressor radiation which may be easily 
varied in amount as desired, are said to be now in suc- 
cessful operation on locomotives of four railroads. 


Multiple-Spindle 
Flue Sheet Drill 


The modern four-spindle heavy-duty drilling machine, 
illustrated, was built by the Niles Tool Works, Hamil- 
ton, Ohio, and installed in the Union Pacific locomotive 
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Right:—The Niles machine drilling a back 

flue sheet—Two spindles are shown equipped 

with combination drill and counterbore tools and 

one with a P. & W. trepanning tool, also de- 
signed to counterbore 
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boiler shops at Omaha, Neb., a little less than a year 
ago. On account of its flexibility and ease of operation, 
the machine is adapted to a wide variety of heavy drill- 
ing operations normally encountered in boiler mainte- 
nance work, but the one job on which it has shown dis- 
tinct economies is the drilling of boiler flue sheets. 

The machine is provided with push button control. 
Spindle speeds range from 20 to 210 r.p.m., available in 
12 steps. Four feeds are available; namely, .017 in., 
.0125 in., .009 in., and .0065 in. per revolution. 

In the drilling of flue sheet holes, which is really a 
production job, the holes are laid out and 1114g-in. 
pilot holes punched. The flue sheet is then clamped on 
the drilling machine table where two or three spindles 
may be used simultaneously as needed in cutting the 
holes to the proper size. In finishing the holes for 21⁄4- 
in. tubes, the combination drill and counterbore, shown 
in the two spindles at the right in the close-up view, is 
used, this tool enlarging the hole to the proper size and 
slightly chamfering the edge of the hole to remove the 
burr and leave a smooth corner which will not cut the 
tube bead when it is formed. A larger combination drill 
and counterbore is used to cut suitable holes for the 
swedged ends of the 31-in. Type-E superheater flues. 

For the 515-in. Type-A superheater flues, the Pratt & 
Whitney trepanning tool, shown in the third spindle, is 
used. This tool is equipped with four cutters, adjustable 
as to position and relieved so as to cut a smooth hole 
4946 in. in diameter. The outer diameter of the tool 


Left:—A modern Niles four-spindle heavy-duty 

drilling machine, recently installed in the Union 

Pacific locomotive boiler shop at Omaha, Neb.— 

The machine is notable for its high productive 
capacity and ease of operation 
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is 575 in. and it is equipped with a 45-deg. counterbore, 
as illustrated, to remove all burrs and rough edges at 
each hole. Approximately 2 hr. 45 min. are required to 
cut forty-five 494 ;-in. holes in a flue sheet with this tool. 
'The flue sheet, shown in the illustration, has three 2% )16- 
in. holes and 259 3?4,-in. holes which require approxi- 
mately 614 hr. for drilling, including counterboring the 
holes on the reverse side with a portable air-operated 
tool, handled by two men. 


Duo-Cast Locomotive 
Grates Tested 


It is commonly recognized that cast iron is the best metal 
for heat resistance in locomotive grates, but that the 
strength of steel is desirable for maximum shock resis- 
tance and freedom from breakage. With this thought in 
mind, the Standard Brake Shoe & Foundry Company, 
Pine Bluff, Ark., has perfected a method of casting loco- 
motive grates with an iron upper surface and a steel base 
which perform satisfactorily the double function of re- 
sisting heat in that portion of the grates subjected to the 
highest temperatures and giving exceptional strength in 


Unretouched photographs of Duo-Cast locomotive grate removed for 
inspection after giving more than four times the usual grate life 


the supporting base structure. Test sets of locomotive 
grates, made of Duo-Cast metal, as it is called, have been 
in service since 1935, and, while representing a some- 
what higher first cost, are said to give at least four times 
the service life of grates of like design made of ordinary 
gray iron. 

One important advantage which the manufacturer 
claims for the use of Duo-Cast metal in locomotive grates 
is that no particular type or design of grate is recom- 
mended, and Duo-Cast grates can be made from present 
patterns, with no change in a railroad’s standard grate 
arrangement and design. The grate mold is simply poured 
with molten steel in the lower part to give strength where 
it is needed and then, after a specified time, the iron por- 
tion is poured, filling the mold into the risers. The iron 
used is a special heat-resisting metal known as Stanfire 
iron. The iron and steel are poured in such a way as to 
provide a practically perfect fusion of the two metals, 
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Polished section of Duo-Cast grate showing effective union between 
the upper iron and the lower steel portions 


as indicated in the illustrations, thus making a grate in 
which the bottom portion of the grate body and all of 
the underframe are made of strong cast steel, and the 
upper portion of Stanfire iron to protect the steel from 
the heat of the fire-bed. 

The successful combination of these two materials in a 
single casting necessitated a long period of laboratory 
research and experimentation, using various metal com- 
binations and different pouring methods, before the 
proper fusion was effected. The principal difficulty was 
to secure a union of the iron and steel sufficiently strong 
to hold in spite of differences in coefficient of expansion 


Microphotograph of unetched section of Duo-Cast grate, magnified 
90 diameters, indicates the practically perfect fusion of the two 
metals 
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of the two metals, and after this problem had apparently 
been solved in the laboratory and foundry, it was neces- 
sary to prove by service tests that the fusion of the two 
metals was such that they would not separate in actual 
service, 

One factor which helped was the fact that differences 
of temperature in the firebox and in the ash pan are 
roughly in the same proportion as differences in the 
coefficient of expansion of iron and steel. At any rate, 
service tests of Duo-Cast locomotive grates, made over a 
period of years, seem to prove that the two metals are 
effectively and permanently fused and that grates made 
of this material are adapted to give long service life, 
free from sagging, warping, or growth, which would be 
expected with all-steel grates, and without the burning 
and breakage commonly experienced with grates made of 
ordinary gray iron. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer, Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


the third row and shearing two rivets in single shear 
in the first and second rows. ` 

(3) Shearing four rivets in double shear in the third 
and fourth rows and two rivets in single shear in the 
first and second rows; also, tearing the shell plate from 


k >] + ts-50000 
P Hts -50000 
ple zs-50000 


ligHoles,I "Steel Rivets, Js 44,000 Lb. sg.in. 
What is the efficiency of this patch? 


the ends of the crack out to the sides of the patch. 

(4) Tearing of the plate between the rivet holes in 
the third row and fourth rows and the welt strip in 
front of the two rivets in the first and second rows. 

(5) Crushing of the shell plate in front of four rivets 
in the third and fourth rows and the welt strip in front 


Efficiency of the Patch for Different Methods of Failure 


(P-D) x T5xt (8 - 1.0625) x 50000 x 0.6875 
(1) ——— = — [= 0.867 or 86.7 per cent. 


PxTSxt 8 x 50000 x 0.6875 
o [(P-2D) x TSkt] + (2Ax 3. [8 — (2 x 1.0625) x 50000 x 0.6875] + (2 x 0.8866 x 44000) 
PxTSxt 8 x 50000 x 0.6875 
i5 (4Ax S) + (2A xs) + [(P-E) x TS xt) 
PxTSxt 
a [(P-2D) x TS xt] + (2Dx Cx BP ] 
PxTSxt 8 x 50000 x 0.6875 


(5 
PxTSxt 


(o) BE CX0* (2A x) + [(P-E) x TS xt] _ (4 x 1.0625 x 95000 x 0.6875) + (2 x 0.8866 x 44000) + [(8-4) x 50000 x 0.6875] 
B 8 x $0000 x 0.6875 


PxTSxt 


) (44DxCxt)+(2DxCx B)+[(P-Ex TSxt] (4x 1.0625 x 95000 x 0.6875) + [(2 x 1.0625) x 95000 x 0.5625] + [(8-4) x 50000 x 0.6875] 


= 1.018 = 101.8 per cent. 


(4 x 0.8866 x 88000) + (2 x 0.8866 x 44000) + [(8-4) x 50000 x 0.6875] 
= 1.918 or 191.8 per cent. 
8 x 50000 x 0.6875 


[18— (2x 1.0625)f x 50000 x 0.6875] + (2x 1.0625 x 95000 x 0.5625) 


=1.147 or 114 per cent. 


= 1.922 or 


8 x 50000 x 0.6875 192.2 per cent 


= 1.793 or 179.3 per cent. 


The Efficiency of A 
Boiler Patch 

Q.—Considering the ultimate strength, a piece of 1%⁄6-in. 
plate 8 in. wide will withstand a pull of 275,000 Ib. The effi- 
ciency of a butt joint as shown in the illustration appears to 
be 86.6 per cent, then the joint will withstand a pull of 238,000 
Ib. If the straps should cover a 4 in. crack the pull on the 
patch would be 137,500 1b.; and the efficiency of the patch would 
appear to be 173 per cent. May any resistance be attributed to 
metal in the 16 in. sheet along section A-A in the case of the 
cracked sheet ?—W. H. B. 


A.—The patch submitted with the question and shown 
in the illustration could fail in the following manner: 

(1) Tearing of the plate through rivet holes in the 
outer row. 

(2) Tearing of the plate between the rivet holes in 
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of two rivets in the first and second rows; also, tearing 
the shell plate from the ends of the crack out to the sides 
of the patch. 

The efficiency of the patch is computed by using the 
equations in the accompanying table; the numbers of 
the equations correspond to the numbers of the fore- 
going paragraphs. The notations used in these equations 
are as follows. 

TS = tensile strength of plate = 50,000 Ib. per sq. 
in.; t = thickness of shell plate = 134g in.; B = thick- 
ness of welt strips = 94$ in.; P = pitch of rivets, on the 
row having the greatest pitch = 8 in. ; D = diameter of 
rivet after driving = diameter rivet hole = 1% 6 in.; 
A = cross-sectional area of rivet after driving, = 0. 
sq. in.; s = shearing strength of rivet in single shear = 
44,000 Ib. per sq. in.; S = shearing strength of rivet in 
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double shear; C = crushing strength of plate = 95,000 
Ib. per sq. in. and E = length of crack = 4 in. 

The efficiency of the patch would be the least value 
obtained from Equations 1, 2, 3, 4, 5 or 6 in the table 
which would be 86.7 per cent as found in Equation 1. 
The efficiency of this patch, therefore, is determined by 
the strength of the plate between the rivet holes of the 
outside pitch. 

The fact that the patch covers a crack 4 in. long does 
not allow one to assume that the pull on the plate is only 
for the length of the cracked portion. The pull on the 
plate between the outer row of rivets will be 275,000 Ib. 
irrespective of the length of the crack; therefore, the ef- 
ficiency through the outside row of rivets or 86.7 per cent, 
will be the efficiency of tlie patch whether the length of 
the crack is 4 in. or 8 in. In determining the efficiency 
of the patch, Equations 3, 5 and 6 in the table are affected 
by the length of the crack. 


Open and Sealed Arches 
Are Defined 


Q.—What is meant by a sealed and an open arch? 
considered the best tvpe of arch construction?- -A. P. 

A.—A sealed arch is one where the firebrick is set 
down next to the firchox throat sheet, the brick being 
tight against the sheet or scaled with fire-clay. 

An open arch is one where the firebrick adjacent to 
the firebox throat sheet is set back away from the sheet 
by means of spacer bricks, leaving an opening between 
the sheet and the first row of firebricks. 

The use of the sealed or open arch depends upon the 
construction of the arch, the use of syphons, and the 
kind of coal burned. It can only be determined by trial 
which type of arch construction is the best for a given 
boiler, and for different kinds of coal used in the same 
boiler. 

With a sealed arch there is a tendency for cinders and 
slag to form in the pocket formed by the arch and the 
tube sheet ; the cinders and slag plug up the lower tubes. 
To overcome this condition, the open arch is installed, 
allowing the cinders to fall down onto the grates. 

In applying spacer bricks, care should be taken to keep 
the top of the arch down, so as not to restrict the gas 
area between the back end of the arch and the crown 
sheet, or the gas area between the back end of the arch 
and the firedoor sheet, to less than 115 per cent of the 
total flue and tube area. 


Which is 


Maximum Allowable Working 
Pressure on Water Tubes 

Q.—If in a water-tube boiler the tubes enter a 42-in. drum 
at a butt seam, the thickness of the plate is 5% in., the thickness 
of the straps is 94e in., and the ligament efficiency is 36.6 per 
cent, what is the maximum allowable working pressure? 

A.—The maximum allowable working pressure on 
the shell of a boiler or drum for temperatures not to 
exceed 700 deg. F. shall be determined by (1) the 
strength of the weakest course, computed from the thick- 
ness of the plate with the tensile strength stamped thereon 
as provided for in the specifications for the material, (2) 
the efficiency of the longitudinal joint or of the ligament 
between the tube holes in the shell or drum (whichever 
is the least), (3) the inside diameter of the course, and 
(4) the factor of safety. 

'The maximum allowable working pressure can be de- 
termined from the formula 

‘Pm = (TS x t x E) / (FS x R) 

where P,, maximum allowable working pressure. Ib. 
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per sq. in.; 7S = ultimate strength of the plate, Ib. 
per sq. in.; £ = minimum thickness of the shell plates 
in the weakest course, in.; E (the efficiency of the lon- 
gitudinal joint or of ligaments between openings) for 
riveted joints = calculated riveted efficiency; E for 
fusion-welded joints = efficiency specified in Paragraph 
P-102 of the A. S. M. E. Boiler Code for seamless shells 
= 100 per cent; E for ligaments between openings = 
efficiency calculated by rules in Paragraphs P-192 and 
P-193 of the A. S. M. E. Boiler Code; FS = factor of 
safety = 5 for new construction ; and R = inside radius 
of the weakest course of the shell or drum, in., provided 
the thickness of the shell does not exceed 10 per cent 
of the radius, or — the outer radius of this course when 
the thickness is over 10 per cent of the radius. The 
factor of safety used in determining the maximum allow- 
able working pressure, calculated on conditions actually 
obtained in service, shall not be less than 5. 

Substituting the values given in the question, and as- 
suming TS -= 55,000 Ib. per sq. in. and FS = 5, we 
obtain the maximum allowable working pressure as 
(55,000 x 0.625 X 0.366) / (5 X 21) = 12,381.25.105 
:= 119.8 Ib. per sq. in. 


The Cracking of Outside 
Throat Sheets 


Q.—W^e have considerable trouble with outside throat sheets 
cracking. The cracks extend vertically in the radius joining the 
throat sheet and the shell course. Can this trouble be over- 
come? Also, what is the proper way to repair a crack of this 
type?—R, E. L. . 


A.—The cracking of the throat sheet as stated in the 
question is no doubt due to stresses set up in the metal 
at this point due to the expansion and contraction of 
the boiler. 

When the boiler is heated from a cold condition to 
full boiler pressure, there is a movement in the throat 
sheet, the plate tending to straighten out horizontally, 
and when the boiler becomes cold again, the sheet returns 
to its original position. The action of the water in the 
boiler also causes the temperature of the plates to vary, 
which results in a movement of the throat sheet. The 
more rapid the temperature changes, the quicker the 
fracture develops in the sheet. 

The cracks also occur due to internal stresses set up 
in the plates at the time of flanging; there is consider- 
able thinning of the plate at the time of flanging because 
of the extreme amount of flanging required in the 
throat sheet. 

The design of the throat sheet itself might be the cause, 
in that, the radii of the corners are not sufficient to allow 
the necessary freedom in the plate for expansion and 
contraction. 

A rigid connection between the throat sheet and the 
engine frame would also set up stresses in the throat 
sheet, due to the fact that the engine frame is rigid and 
the boiler expands and contracts. 

This trouble can be corrected to some degree by in- 
stalling sliding shoes where the boiler rests on the frame 
at the throat sheet; also. by lagging and jacketing the 
throat sheet, and by providing ample radii at the throat- 
sheet corners when making new throat-sheet applications. 

To repair a throat-sheet crack, the crack should be veed 
out and welded, and a riveted patch, the same thickness 
as the throat sheet, applied over it. The patch should 
extend from the shell-course seam out to the firebox 
wrapper-sheet seam. 

A comprehensive discussion of this subject appears in 
the 1938 proceedings of the Master Boiler Makers’ As- 
sociation. 
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High Spots in 


Railway Affairs... 


Wanted—A Name 


Where does the Pullman Company get the 
names for its cars? Wherever it is, the 
source of supply seems to be running low 
and so that company is now offering prizes 
for the best name to be given the new 
Pullman “roomette” sleeping car which is 
being exhibited at the New York World’s 
Fair. Entry blanks are to be distributed 
by ticket and Pullman agents. The prizes 
will include two free round-trips by Pull- 
man to either the San Francisco or New 
York fair to those originating the 25 best 
names submitted, and 500 new one dollar 
bills for the “runners up.” 


Senate Transportation 

Hearings 

When the Senate finally got around to con- 
sidering transportation legislation it went at 
it with a will. Hearings on the Wheeler- 
Truman S. 2009, known as the “key bill” 
for Senate transportation legislation, began 
on April 3 and closed on April 14. Senator 
Wheeler insisted that no time be wasted 
and that the testimony be brief and to the 
point With the hearing on that bill out 
of the way, hearings have been scheduled 
for the other Wheeler-Truman bills, in- 
cluding S. 1869 to amend the provisions of 
the law relating to railroad reorganiza- 
tions; S. 1310, which will give the Inter- 
state Commerce Commission regulatory 
authority over the so-called outside in- 
vestments of the railroads ; and S. 2016, the 
holding company bill. It is proposed to 
make these hearings broad enough to cover 
other bills which deal in one way or another 
with matters covered in the Committee-of- 
Six recommendations. These hearings will 
be cleared up expeditiously if Senator 
Wheeler maintains the pace that he has 
started. 


Defends High 
Passenger Fares 


The eastern railroads in July, 1938, were 
given permission by the Interstate Com- 
merce Commission to increase their basic 
Passenger fares 25 per cent, from 2 to 277 
cents per mile. A report recently issued 
shows that in the first six months of opera- 
tion under the increased fare, there was a 
smaller decrease in revenues on the eastern 
railroads than in the southern and western 
groups, which operated under lower fares, 
chiefly 1.5 cents and 2 cents. The decline 
In passenger revenues for the six months 
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ended February 1, 1939, for the eastern 
region averaged 8 per cent, as against the 
same six months in 1937 and 1938; for the 
western group the decline was 9.4 per cent, 
and for the southern group 15.6 per cent. 
The report says that while the experience 
gained since July has not been of long 
enough duration to be conclusive, the re- 
sults thus far may well be regarded as 
significant. 


Amlie Withdraws 


Thomas R. Amlie, who was nominated by 
President Roosevelt to succeed Interstate 
Commerce Commissioner Balthasar H. 
Meyer, finally, after a long delay, requested 
the President to withdraw his name because 
of the intense opposition which developed in 
the Senate, making it impossible to secure 
confirmation of the nomination. Judging 
from his letter withdrawing the nomination, 
the President keenly resented the Senate's 
attitude. Mr. Amlie, who certainly owed 
the President some consideration for the 
courtesies extended to him by the Chief 
Executive, took a queer way of showing 
his appreciation. In a public statement 
which bristled with all sorts of sharp criti- 
cisms of his opponents, he passed the buck 
back to the President in these words: 
"The real explanation of the savage attack 
on me lies not in my own deeds or mis- 
deeds, but in the political calculation that 
by branding me as a Communist and an 
anti-Christ, a real blow—a blow below the 
belt to be sure, but nonetheless a real blow 
—could be struck against you, Mr. Presi- 
dent, and your administration." 


One Railroad Bill 
Gets Under Way 


The Chandler rail bill, HR-5407, which 


-would give legal sanction to voluntary-rail- 


road reorganizations, has been passed by 
the House and sent to the Senate. The 
Senate has no companion bill and there is 
a question just how promptly the House 
bill will be given consideration. In the 
words of its author, "it is an effort to re- 
duce to its simplest form a method for the 
reorganization of those railroads which 
have submitted their financial problems to 
their bondholders, stockholders and cred- 
itors, generally, and have obtained the ap- 
proval of more than two-thirds of the ag- 
gregate amount of all claims affected by 
the proposed plan of reorganization.” It 
is understood that Assistant Secretary of 


State A. A. Berle, Jr., is opposed to the 
bill. He has sent a letter to Senator 
Wheeler contending that it would permit 
the piling up of stale claims against a rail- 
road, which would have to be paid or 
written off later, instead of resulting in a 
writing down of existing debts and interest 
charges. 


Ten Minutes 
For Ten Cents 


The transportation agencies in the New 
York metropolitan district are preparing 
for heavy traffic during the World's Fair. 
The Long Island Railroad expects ex- 
ceptionally heavy traffic between the Penn- 
Sylvania Station in New York City and 
its special World's Fair Station, which was 
recently completed and will have a capacity 
for handling 20,000 people an hour in each 
direction. Trains made up of 12 multiple- 
unit electric cars will operate a non-stop 
shuttle service. These trains, each of 
which will accommodate about 900 persons, 
are scheduled for every few minutes in 
both directions during the hours the fair 
is open. Because of the nature of the traf- 
fic, no tickets will be issued, but automatic 
turnstiles will be provided at the station 
concourse for the flat 10-cent fare both for 
inbound and outbound passengers. 


Transportation 
Legislation in the House 


Hearings on the transportation bills in the 
House, extending over ten weeks, were 
completed on March 30. Immediately 
thereafter the Committee on Interstate 
and Foreign Commerce, in executive ses- 
sion, authorized the appointmerit of a sub- 
committee to take over the task and make 
recommendations. This sub-committee con- 
sists of the chairman of the committee, 
Clarence F. Lea of California, Representa- 
tives Crosser of Ohio, Bulwinkle of North 
Carolina, and Cole of Maryland, Demo- 
crats; also Wolverton of New Jersey, 
Holmes of Massachusetts, and Halleck of 
Indiana, Republicans. Naturally their 
recommendations will be awaited with keen 
interest. Chairman Lea is entitled to a lot 
of credit for the statesmanlike and thorough 
way in which his committee has functioned. 
It remains to be seen, whether out of all 
the great mass of conflicting material in 
their hands they can sort out the essentials 
and draft a bill or series of bills that will 
receive the approval of Congress and bring 
us nearer the solution of the transportation 
problem. 
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Among the 


Clubs and Associations 


New EncGianp Raritroap CLUB.—AÀn- 
nual banquet and entertainment May 9, 
Copley-Plaza Hotel, Boston, Mass. 


Toronto Raiwway  Crive.—Mecting: 
April 24, Royal York Hotel, Toronto. 
A. A. R. sound slide films—“This Rail- 
road Business,” and “Friendliness Too.” 


Car DEPARTMENT ASSOCIATION OF ST. 
Lovurs.—Dinner 6:15 p. m, May 16, Hotel 
DeSoto, St. Louis, Mo.; meeting 8 p. m. 
Subject: Electric Welding as Applied to 
Railroad Equipment, with motion pictures. 
Speaker: E. W. P. Smith, consulting 
engineer, Lincoln Electric Company. 


Can ForEMEN’s ASSOCIATION OF OMAHA, 
Counci. BLUFFS, AND SouTH OMAHA 
INTERCHANGE.—Meeting: 1:30 p. m., May 
11, Union Pacific, Council Bluffs, Iowa. 
Subject: Rules 68 to 75. Speaker: C. B. 
Stemple. : 


INDIANAPOLIS CAR INSPECTION ASSOCIA- 
TION.—Meeting: May 1, Hotel Severin, 
Indianapolis, Ind. Subject: Locomotive 
Slipping Tests, with motion pictures and 
slides. Speaker: T. V. Buckwater, vice- 
president, Timken Roller Bearing Com- 


pany. 


EASTERN Car ForEMEN’S ASSOCIATION. 
— Meeting: April 14. Subject: Talking 
motion picture "The Story of the Chilled 
Car Wheel,” with contributory paper on 
Wheel Defects and Failures by P. J. 
Hogan, supervisor car inspection and main- 
tenance, New York, New Haven & Hart- 
ford. 


Co-orDINATED MECHANICAL MEETINGS.— 
Owing to a conflict in date with the 
American Legion convention, which will 
tax hotel accommodations to the limit in 
Chicago during the last week in Septem- 
ber, arrangements have been made to hold 
the co-ordinated mechanical association 
meetings, without exhibits, at the Hotel 
Sherman during the third week in October. 
These associations include the Railway 
Fuel and Traveling Engineers’ Association, 
the Car Department Officers’ Association, 
the International Railway General Fore- 
men’s Association and the Master Boiler 
Makers’ Association. 

Present plans call for a joint opening 
session to be addressed by an outstanding 
railway officer on Tuesday morning, Oc- 
tober 17. The various associations will 
then adjourn to their respective meeting 
rooms for the consideration of individual 
papers and committee reports on the sub- 
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jects in which each is especially interested. 
It is expected that an exhibition of rail- 
way equipment and supplies, sponsored by 
the Allied Railway Supply Association, will 
be held at the 1940 meeting of these asso- 
ciations. 


DIRECTORY 


The following list gives names of secretaries, 
dates of next regular meetings, and facer of 
meetings of mechanical associations and railroad 
clubs: 


Arr-Brake AssociaTion.—R. P. Ives, Westing- 
house Air Brake Company, 3400 Empire State 
building, New York. 

ALLiED Raitway Suppty Association. — J. F. 
Gettrust, P. O. Box 5522, Chicago. 

AMERICAN RatiLWAY Toot FOREMEN’S ASSOCIA- 
tion.—G. G. Macina, 11402 Calumet avenue, 
Chicago. $ 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS. — 

fi Davies, 29 West Thirty-ninth street, 

New York. 

RatLgoAD Diviston.—Marion B. Richard- 
son, P. O. Box 205, Livingston, N. J. 

MacuiNE Suor Practice Division.—Erik 
Aberg, editor, Machinery, 148 Lafayette St., 
New York. 

Matertacs Hanping Division. —F. J. 
Shepard, Jr., Lewis-Shepard Co., Watertown 
Station, Boston, Mass. 

Oi AND Gas Power Division. — M. J. 
Reed, 2 West Forty-fifth street, New York. 

Fuets Diviston.—A. Mumford, Con- 
sólidated Edison Co., 4 Irving Place, New 

or! 


ASSOCIATION OF AMERICAN RaiLgoAps. — J. M. 
Symes, vice-president operations and main- 
tenance department, Transportation Building, 
Washington, D. C. 

OperatinG Section. — J. C. Caviston, 30 
Vesey street, New York. 

MEcHANIcaL Division.—V. R. Hawthorne, 
59 East Van Buren street, Chicago. An- 
nual meeting June 28, 29 and 30, at the 
Commodore Hotel, New York. 

PurcHases AND Stores DivisioN.—W. J. 
Farrell, 30 Vesey street, New York. Con- 
vention of entire membership June 14-15, 
Palmer House, Chicago. 

Motor Transport Division.—George M. 
Campbell, Transportation Building, Washing- 
ton, D. C. 

CaNADIAN RaiLWAY CLuB. — C. R. Crook, 4468 
Oxford avenue, Mantreal, ue, Regular 
meetings, second Monday of each month, 
except June, July and August, at Windsor 
Hotel, Montreal Que. 

Car DEPARTMENT ASSOCIATION oF St. Louis. — 
J. J. Sheehan 1101 Missouri Pacific Bldg., 
St. Louis, Mo. Regular monthly meetings 
third Tuesday of each month, except June, 
ul and August, Hotel Mayfair, St. Louis, 

o. 

Car DEPARTMENT OFFICERS’ ASSOCIATION.—Frank 
Kartheiser, chief clerk, Mechanical Dept., 

. B. Chicago. Meeting third week 
in October, Hotel Sherman, Chicago. 

Can Foremen’s AssociATION or CurcaAco.—G. K. 
Oliver, 2514 West Fifty-fifth street, Chicago. 
Regular meetings, second Monday in each 
month, except June, July and August, La 
Salle Hotel Chicago. 

Car FoREMEN's ASSOCIATION OF OMAHA, COUNCIL 
BLUFFS AND SOUTH OMAHA INTERCHANGE.— 
H. E. Moran, Chicago Great Western, Coun- 
cil Bluffs, Ta. Regular meetings, second 
Thursday of each month at 1:15 p. m. 


(Turn to next left-hand page) 


Canrrar RatLwav Crus or Burraro. — Mrs. M. 
. Reed, Room 1817, Hotel Statler, Buffalo, 
N. Y. Regular meetings, second Thursday 
each month, except June, July and August, 

at Hotel Statler, Buffalo. 

Eastern Car  FOREMAN'S ASSOCIATION. — Roy 
MacLeod, Room 127, G. O. Bldg, N. Y., 
N. H. & H., New Haven, Conn. Regular 
meetings, second Friday of each month, ex- 
cept May, June, July, August and September. 

INDIANAPOLIS CAR INSPECTION ASSOCIATION. — 

r Singleton, 822 Big Four Building, 
Indianapolis, Ind. Regular meetings, first 
Monday of each month, except July, Áugust 
and September, at Hotel Severin, Indianap- 
olis, at 7 p. m. 

INTERNATIONAL RatLway FUEL ASSOCIATION. — 
See Railway Fuel and Traveling Engineers’ 
Association. Meeting third week in October, 
Hotel Sherman, Chicago. 

INTERNATIONAL RatLway GENERAL  FOREMEN'S 
AsscciATION.—F. T. James, general fore- 
man D. L. & W., Kingsland, N. J. 

INTzRNATIONAL Rattway Master BLACKSMITHS’ 
Assocration.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, Detroit, Mich. 

Master Borter Makers’ Association.—A. F. 
Stiglmeier, secretary, 29 Parkwood street, Al- 
bany, N. Y. Meeting third week in October, 
Hotel Sherman, Chicago. 

New_Excranp RaiLROAD CLuB. — W. E. Cade, 
E: 683 Atlantic avenue, Boston, Mass. 

egular meetings, second Tuesday in each 
month, except June, July, August and Sep- 
tember, at Hotel Touraine, Boston. 

New Yorx RaiLroan CLus.—D. W. Pye, Room 
527, 30 Church street, New York. eetings, 
third Friday in each month, except June, 
July, August, September, at 29 West Thirty- 
ninth street, New York. 

Nortuwest Car Men’s Association. — E. N. 
Myers, chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul, Minn. 
Meetings, first Monday each month, except 
June, July and August, at Midway Club 
rooms, University and Prior avenue, St. Paul. 

Paciric RarLway Crus. — William S. Wollner, 
P. O. Box 3275, San Francisco, Cal. Regu- 
lar meetings, second Thursday of each month 
in San Francisco and Oakland, Calif., alter- 
nately, excepting June in Los Angeles and 
October in Sacramento. 

RarLway CLUB or GREENVILLE.— Sterle H. Not- 
tingham, Greenville, Pa. Regular meetings, 
third Thursday in month, except June, July 
and August. 

Raitway CLUB or PittssurcH.—J. D. Conway, 
1941 Oliver Building, Pittsburgh, Pa. Regu- 
lar meetings, fourth Thursday in month, ex- 
cept June, July and August, Fort Pitt Hotel, 
Pittsburgh, Pa. 

RaiLwav Fire Protection Assocration.—P. A. 
Bissell, 40 Broad street, Boston, Mass. 

Rartway FurL AND TmAvELING ENGINEERS' As- 
SOCIATION.—T. Duff Smith, 1255 Old Colony 
building, Chicago. Meeting third week in 
October, Hotel Sherman, Chicago. 

Rartway SUPPLY MANUFACTURERS? ASSOCIATION. 
—J. Conway, 1941 Oliver Building, Pitts- 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, Associa- 
tion of American Railroads. 

SOUTHERN AND SOUTHWESTERN RaiLway CLUB.— 
A. Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings, third Thursday in Janu- 
ary, March, May, I and September. An- 
nual meeting, thir hursday in November, 
Ansley Hotel, Atlanta, Ga. 

Toronto Rattway Crus.—D. M. George, Box 8, 
Terminal A, Toronto, Ont. Meetings, fourth 
Monday of each month, except June, July 
and August, at Royal York Hotel, Toronto, 

nt. 

TRAVELING ENGINEERS’ AssocIaTION.—See Rail- 
yay Fuel and Traveling Engineers’ Associa- 
ion. 

Western RAiLWAY CLus.—W. L. Fox, executive 
secretary, Room 822, 310 South Michi 
avenue, Chicago. Regular meetings, third 
Monday in each month, except June, July, 
August and September. 
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S —CASTING 
The unique exchange plan, possible only because a scrap 


wheel is the best basic raw material for a new wheel, has made, and 
will continue to make chilled car wheels more economical to buy, just 


as their unusual characteristics make them more economical to operate. 


ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 


ORGANIZED TO ACHIEVE: 


230 PARK AVENUE, 


NEW YORK, N.Y. Uniform Specifications 
445 N. SACRAMENTO BLVD., Uniform Inspection 
CHICAGO, ILL. 


Uniform Product 


Old and new Union Pacific locomotives lined up at Los 
the new 
Angeles’ locomotive, built by the Electro- Motive Corporation, 


wood-burning steam locomotive used in 1865; 


Company. 


$45,000 for A. A. R. Research on 
High-Speed Freight Car Trucks 


THE board of directors of the Associa- 
tion of American Railroads, at its March 
31 meeting in Washington, D. C., voted a 
$45,000 appropriation for a one-year re- 
search project on high-speed freight car 
trucks. 

J. J. Pelley, president of the Association 
of American Railroads, in a statement is- 
sued since that meeting, reveals that the 
project will take the form of "a series of 
tests to determine what improvements can 
be made in the construction of railroad 
freight-car trucks in order to better fit 
them to meet operating conditions resulting 
from greater high-speed freight service. 

“These tests,” Mr. Pelley continues, “will 
be the most comprehensive of their kind 
ever conducted by the railroads. Out 
of them are expected to result the develop- 
ment of a freight-car truck that can be 
used on freight trains moving at speeds as 
great as the fastest passenger trains now 
being operated in the United States. . . . 
Due to improvements in locomotives and 
freight cars and methods of operation, the 
average speed of freight trains in 1938 
was 61 per cent higher than in 1920. In 
many instances freight trains are now be- 
ing operated on what were formerly pas- 
senger-train schedules. 

“The purposes of these tests will be to 
bring about: (1) Still greater improve- 
ment in safety on the railroads; (2) a con- 
tinued improvement in service to the public 
by expediting still further the movement 
of freight; (3) reduced maintenance, both 
to equipment and road-bed; and (4) in- 
creased efficiency in operation." 

Approximately one year is expected to 
be required to complete the tests and the 
preparation of a report. The road tests 
will be run over the Pennsylvania from 
Altoona, Pa., to Lock Haven, Pa., a round 
trip distance of 156 miles. ‘They will be 
under the general direction of W. I. Cant- 
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‘Iron & Machinery Company, St. 


Angeles, Calif., preceding the 
5,000-hp. steam- electric locomotive built 


ley, mechanical engineer, Mechanical Divi- 
sion of the A. A. R. W. E. Gray, engi- 
neer of draft-gear tests of the Association, 
will be in direct charge of the tests. 

Railroad freight-car truck manufacturers 
located in various parts of the United 
States have turned over to the A. A. R. 
about a dozen different types of freight- 
car trucks for testing purposes. Each one 
will be given a separate and thorough test 
under varying conditions, both as to load 
of cars and as to speed. Test runs be- 
tween Altoona and Lock Haven will be 
made every other day, the intervening time 
between runs being devoted to installing 
the various freight-car trucks and to mak- 
ing changes in the load of the cars used 
in the test runs. 


Machinery and Tools 


THE Missouri Pacific will spend approxi- 
mately $110,000 for machinery and tools 
with which to improve efficiency and.re- 
duce operating costs in its car and loco- 
motive shops. Orders have been placed 
as follows: with the Hoffmann-Marquard 
Louis, 
Mo., for a planer and matcher to be built 
by the Yates-American Machinery Com- 
pany, Beloit, Wis., for use at its machine 
shop at DeSoto, Mo., and with the R. R. 
Stephens Machinery Company, St. Louis, 
for two 24-in. vertical boring mills, to be 
built by the Bullard Machine Tool Com- 
pany, Bridgeport, Conn., for installation in 
the railroad's Ewing avenue shops at St. 
Louis, and the enginehouse machine shop 
at North Little Rock, Ark. A 30-in. en- 
gine lathe has been ordered from the Leh- 
mann Machine Company, St. Louis, for 
installation in the railroad's machine and 
erecting shop at Kansas City. A punch and 
shear has been ordered from Williams, 
White & Company, Moline, Ill, for use in 
the railroad's shops at DeSoto. An order 
has been placed with the Blackman & 
Neutzel Machine Company, St. Louis for 


world premier of the film 
by the General Electric 
and a high-speed articulated steam freight locomotive built by the American Locomotive 
The wood-burning and steam-electric locomotives are now on a transcontinental exhibition tour 


NE 
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Left to right: A 
“City of Los 


“Union Pacific.” 
Company; the 


a machine to process locomotive bolts, 
which is being built by the Sunstrand Ma- 
chine Company, Rockford, Ill, for instal- 
lation in the shops at Sedalia. 


Revised Specifications for 
Passenger Equipment 


RrEviskD specifications for passenger 
equipment recommended by the General 
Committee of the Association of Ameri- 
can Railroads, Mechanical Division, were 
approved by the A. A. R. board of di- 
rectors at its Washington, D. C., meeting 
on March 31. The board also directed 
that the specifications thus approved be 
transmitted to member roads for adoption 
as recommended practice of the A. A. R. 

The revised specifications were sent out 
to member roads on April 4 with a letter 
from A. A. R. President J. J. Pelley. The 
material accompanying Mr. Pelley’s letter 
reveals that the revised specifications were 
prepared on a basis whereby they will pro- 
duce passenger cars suitable for use with 
cars of all types of construction, now in 
service and built in accordance with Rail- 
way Mail Service Specifications, as re- 
vised July 30, 1938—with the result that 
new and existing cars will satisfactorily 
operate together with maximum protection 
under all conditions of service. 

Reviewing developments leading to the 
adoption of the revised specifications, the 
Pelley letter to member roads recalls that 
on January 9, 1939, a Special Engineering 
Committee of the Mechanical Division was 
appointed to prepare, in co-operation with 
car builders and materials manufacturers, 
a set of minimum specifications to cover 
future construction of new passenger cars. 
Specifications were prepared and submitted 
to the A. A. R. board on February 24, 
whereupon the board directed the Mechan- 
ical Division to submit such specifications 
to member roads for comment and sug- 
gestions. On the basis of such comment 

(Continued on next left-hand page) 
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METHODS AND MACHINERY THAT GUARD LIMA QUALITY 


PROPERLY ALIGNED BOILERS 


,.. are essential to low maintenance 


Perfect alignment between boiler shell and back end 
both horizontally and vertically are essential to a low- 
maintenance locomotive. 


|^ A As boilers grew larger and longer this became more 
| difficult of accomplishment. 


At Lima the problem is solved by the boiler jig pic- 

tured above. By means of this, the boiler back end is 

accurately lined up with the shell of the boiler before 

| the rivet holes are reamed. Perfect alignment is assured. 
| It’s by such methods that Lima has developed its rep- 
utation for building sound, low-maintenance power. 


ADN 


| P" MA 


| LIMA LOCOMOTIVE WORKS "LOCOMOTIVE cam» INCORPORATED, LIMA,OHIO 


C. INCORPORATED 
EM. 


and suggestions, the Mechanical Division's 
Special Engineering Committee prepared a 
revised set of specifications which was ap- 
proved by the General Committee and 
recommended for adoption as recommended 
practice. 


Proceedings Fuel and Traveling 
Engineers’ Association 
THE proceedings of the Railway Fuel 
and Traveling Engineers’ Association cost 
$3, not $2 as mentioned in the review on 
page 107 of the March issue of the Rail- 
way Mechanical Engineer. 


Air Conditioning—Correction 


In the table showing the Nine-Year 
Summary of Air-Conditioned Cars appear- 
ing on page 141 of the April issue, the 
total of 275 cars of the C. M. St. P. & P. 
appearing as ice-equipped should be shown 
as equipped with the steam-ejector system. 
This transfer changes the grand totals of 
ice-equipped cars from 4,055 to “3,780 and 
of the steam-ejector-equipped cars from 
1,587 to 1,862. 


Stoker Appeal Deferred 


Rarrroaps will defer their decision with 
respect to further court appeals from the 
Interstate Commerce Commission's order in 
the automatic stoker case until J. J. Pelley, 
president of the Association of American 
Railroads, has had an opportunity to dis- 
cuss the matter with D. B. Robertson, 
president of the Brotherhood of Locomo- 
tive Firemen & Enginemen. This decision 
was reached at a meeting of the A. A. R. 
board of directors held at Washingon, D. 
C., on March 31. 

As noted in the April issue of the Rail- 
way Mechanical Engineer, the Interstate 
Commerce Commission had postponed to 
April 15 the effective date of this order, 
which had recently been upheld by a three- 
judge federal court at Cleveland, Ohio. 


Experimental Cars Authorized 


Tue Interstate Commerce Commission, 
in a decision by Commissioner McManamy, 
has authorized the General American 
Transportation Corporation to construct 30 
additional fusion-welded tank cars for ex- 
perimental service in the transportation of 
caustic soda solution. 

The Commission, through Commissioner 
McManamy, has also authorized the Union 
Tank Car Company to construct 100 fus- 
ion-welded tank cars for experimental 
service in the transportation of petroleum 
products. 


$583,282,000 for Supplies in 1938 


PuncHAsES of fuel, materials and sup- 
‘plies used by the Class I railroads in the 
United States in connection with their 
operation amounted to $583,282,000 in 1938, 
J. J. Pelley, president of the Association of 
American Railroads recently announced. 
These 1938 purchases were smaller than 
in any year since 1933 and were a reduc- 
tion of $383,101,000 under those in 1937. 
The reduction under the preceding year, 
Mr. Pelley's statement says, "resulted pri- 
marily from the serious financial condition 
of the railroads, and from enforced re- 
ductions in maintenance work, as well as 
increased efficiency in operation which par- 
ticularly affected fuel purchases." 
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In 1930 railway purchases for fuel, 
materials and supplies amounted to 
$1,038,500,000. 

Class I railroads in 1938 expended $243.- 
783,000 for fuel compared with $294,293,- 
000 in 1937. For bituminous coal only, 
their purchases totaled $180,074,000, a de- 
crease of $36,201,000 compared with the 
preceding year, while for anthracite, they 
totaled $3,333,000, a decrease of $575,000 
compared with 1937. Purchases of fuel 
oil in 1938 amounted to $53,553,000 com- 
pared with $65,850,000 in the preceding 
year. For gasoline, there was an expendi- 
ture of $4,120,000 in the past year, while 
for all other fuels, including coke, wood, 
and fuel for illumination, expenditures 
amounted to $2,703,000. 

Class I roads, in 1938, purchased iron 
and steel products amounting to $152,176,- 
000 compared with $359,409,000 in 1937, or 
a decrease of $207,233,000. For locomotive 
and car castings, beams, couplers, frames 
and car roofs, the railroads spent $22,- 
221,000 in 1938 compared with $62,373,000 
in the preceding year. 

For wheels, axles and tires, the railroads 
expended $16,691,000 compared with $31,- 
173,000 in the preceding year, while for 
bar iron and steel, spring steel, tool steel, 
unfabricated rolled shapes, wire netting and 
chain, boiler, firebox, tank and sheet iron 
and steel of all kinds their expenditures 
amounted to $7,910,000 compared with 
$32,186,000 in the preceding year. Pur- 
chases of standard and special mechanical 
appliances for locomotives in 1938 totaled 
$6.447,000. 

Miscellaneous purchases made by the 
Class I roads totaled $130,355,000 in 1938 
compared with  $207,974,000 in 1937. 
Under the heading were $14,237,000 for 
lubricating oils and grease, illuminating 
oils, boiler compound and waste ; $3,696,000 
for passenger car trimmings, and $5,792,- 
000 for locomotive, train and station 
supplies. 


Lackawanna's World's 
Fair Exhibit 


THE equipment exhibit of the Delaware, 
Lackawanna & Western which recently ar- 
rived at the site of the New York World's 
Fair after exhibition at various points 
along the road's main line from Scranton, 
Pa, to Hoboken, N. J., consists of old 
locomotive No. 952, a "Mother Hubbard" 
type of the 4-4-0 wheel classification in 
service on the road between 1900 and 1937 ; 
a modern passenger locomotive bearing the 
number 1939; a present-day refrigerator 
car, and a special lading car for handling 
bulk cement. Locomotive No. 952 will be 
presented to the Railway & Locomotive 
Historical Society at the close of the Fair. 
Locomotive 1939 has been fitted with a 
side panel skirting the boiler, upon which 
is inscribed “Pocono Mountain Route,” 
while the name of the railroad has been 
applied in gold leaf on the tender, together 
with striping in silver leaf. 


Equipment Depreciation Rates 


EQUIPMENT depreciation rates for seven 
railroads including the Boston & Maine 
have been prescribed by the Interstate 
Commerce Commission in a new series of 
sub-orders and modifications of previous 
sub-orders in No. 15100, Depreciation 
Charges of Steam Railroad Companies. 
The composite percentages which are not 
prescribed rates range from 2.91 for the 
B. & M. to 10.96 for the Southern New 
Jersey. 

The sub-order relating to the B. & M. 
is a modification of a previous sub-order, 
and it prescribes rates as follows: Steam 
locomotives, 3.01 per cent; other locomo- 
tives, 3.1 per cent; freight-train cars, 2.91 
per cent; passenger-train cars, 2.63 per 
cent; work equipment, 3.67 per cent; mis- 
cellaneous equipment, 14.07 per cent. 


New Equipment Orders and Inquiries Announced Since 
the Closing of the April Issue 


Locomctive ORDERS 


Company No. of Locos. Ty 
Missouri Pacific ...... 0.0. seen 2 900-hp. 
2 600-hp 

1 1,000-hp 

1 1,000-hp. 

1 1,000-hp. 

Phelps Dodge Corp. ........... 4  1,000-hp 
Wabash Car & Equip. Co. ...... 3! 600-hp 
1! 600-hp 


pe of Loco. Builder 

. Diesel-elec. ) 

. Diesel-elec. i Electro-Motive Corp. 
. Diesel-elec. 

. Diesel-elec. Baldwin Loco. Works 
. Diesel-elec. American Loco. Co. 

. Diesel-elec. Electro-Motive Corp. 
. Diesel-elec. Electro-Motive Corp. 
. Diesel.elec. American Loco. Co. 


FREIGHT-CaR ORDERS 


Road No. of Cars 


Type of Car 


Builder 
Pullman-Std. Car Mfg. Co. 


Great Northern 50-ton box 
Maine Central ... 40-ton box Magor Car Corp. 
: ` a p 
Missouri Pacific ........-...06- 1025; Gondola Mt. Vernon Car Mfg. Co. 
United Carbon Co. ............. 10 40-ton hopper American Car & Fdry. Co. 


Freicut-Car INQUIRIES 


Union Railroad Co. .......... 10 Caboose 


Union Tank Car Co. .......... 10-20 


4,600-gal. tank 


PassENGER-CAR ORDERS 


Road No. of Gars woes ie Builder 
Liss I Pacific vse See See Footnot 
puna dp RE NIE 2* Sleepers Pullman-Std. Car Mfg. Co. 


Pullman Co. 


1 To be leased to the receivers of the Wabash Railway Co. 


2 Approximate cost $3,000,000, 
T 


€ box cars and 25 gondolas are for the Missouri Illinois. 


The order for the locomotives for 


the streamline trains has been placed with the Electro-Motive Corporation and the order for the cars 


with the American Car and Foundry Company. 


Each of the trains will consist of a 2,000-hp. loco- 


motive, a mail.baggage car, a mail-storage-express car. two deluxe coaches, a diner-cocktail-lounge car 


and a parlor-observation car. 
Neb., on a schedule of 9-hr. 
at $5,000,000. 


“For use in the City of Denver of the Union-Pacific-Chicago & North Western. 


They will be placed in service between St. Louis, Mo., and Omaha, 
The cost of the trains, the locomotives, and the freight cars is estimated 


Each car will 


contain four roomettes, four double bedrooms, three compartments and one drawing room. 


(Turn‘to second left-hand page) 
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SECURITY CIRCULATOR 


AFTER 5 YEARS 
OF TESTING ON 
12 RAILROADS 


A number of years ago the increasing size 
of fireboxes started the American Arch Com- 
pany engineers looking for a more satisfac- 
tory method of supporting arches of unusual 
length. 

From this the Security Circulator has de- 


View illustrating the positioning of Security Cir- 


veloped. . culators in an average size of locomotive firebox 
Now after 5 years of successful testing of 


over 100 Circulators in 22 locomotives, on 
12 railroads, the American Arch Company 
announces Security Circulators for applica- 
tion to any type of steam locomotive. 

Test applications on every type of modern 
power under the worst water conditions 
have shown the Security Circulator to have 
the following advantages: 

l. It supplies a better arch support; 
permitting the use of a 10096 arch 
in any type of firebox. 

2. It reduces honeycombing, flue plug- 
ging and cinder cutting. 

3. It creates circulation in the side 
water legs. 

4. It improves combustion. 

Security Circulators have been so success- 
ful on test that we are now receiving many 
repeat orders. 


prior to installing the brick arch. 


Typical Security Circulator and brick Arch Instal- 
lation in a locomotive firebox. The small sectional 
brick are as readily applied as in an ordinary 
arch tube firebox. 


AmcH Company. INc. 


Security Circulator Division 


Harry GLAENZER, vice-president of The 
Baldwin Locomotive Works, has assumed 
new and enlarged responsibilities in con- 
nection with the engineering activities of 
the company. He will devote all his time 
to research and investigation in an effort 
to develop advances and improvements in 
the field of railway motive powers. Ralph 
P. Johnson has been appointed chief engi- 
neer, succeeding Mr. Glaenzer, and Charles 
F. Krauss and E. J. Harley, Jr., will as- 


Harry Glaenzer 


sist Mr. Johnson, each with the title of 
assistant chief engineer. 

Mr. Glaenzer received his education in 
the technical schools of Baltimore, Md., 
and the University of Pennsylvania. He 
first became connected with the engineering 
department of The Baldwin Locomotive 
Works in March, 1899, and was appointed 
vice-president in charge of engineering on 
July 1, 1922. 

* 

H. B. SPACKMAN, vice-president in 
charge of sales of Lyon Metal Products, 
Inc, Aurora, Ill, has been elected a di- 


H. B. Spackman 


rector. Mr. Spackman has been with the 

Lyon company for two years, coming to 

them from the U. S. Gypsum Company. 
* 


PauL A. Cowprr has joined the Cooper- 


Bessemer Corporation, Mt. Vernon, Ohio, 
in the capacity of control engineer. 
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Supply Trade Notes 


Cnuanr.Es L. HEATER, assistant vice-presi- 
dent of the American Steel Foundries, Chi- 
cago, has been elected vice-president. Mr. 
Heater was born in Mandan, N. D., on 
August 5, 1894, and was graduated from 
Purdue University in 1917. Upon gradua- 
tion, he entered the army air service and 


Charles L. Heater 


served overseas for eighteen months as cap- 
tain of the 11th Aero Squadron. On No- 
vember 1, 1919, at the end of the war, he 
entered the employ of the American Steel 
Foundries as a traveling apprentice, and 
after working in various plants throughout 
the country, was appointed sales agent at 
Chicago on January 1, 1925. He held this 
position until April 1, 1932, when he was 
promoted to general sales engineer. On 
November 1, 1937, he became assistant vice- 
president. 


* 


Henry Jupe has been appointed general 
sales manager of the Locomotive- Equip- 
ment Division of Manning, Maxwell & 


Henry Jude 


Moore, Inc., Bridgeport, Conn., to succeed 
C. H. Butterfield, who was recently elected 
vice-president in charge of sales of the In- 
dustrial and Locomotive Divisions. Mr. 
Jude has been associated with the corpora- 
tion for the past 33 years, having started 
in 1905 as an office boy. His various 
promotions have covered sales work in 


numerous capacities, also office manage- 
ment, and in 1934 he was appointed assist- 
ant general sales manager of the Loco- 
motive Equipment Division. He is a Me- 
chanical Engineer with a B.S. degree. 
During the emergency of the National 
Industrial Recovery Act in 1933 he was 
elected a member of the Code Authority 
in which capacity he represented Manning, 
Maxwell & Moore, Inc., in the Locomotive 
Appliance Institute. 
* 

Ervin J. SANNE, district sales manager 
of the Inland Steel Company, with head- 
quarters at St. Paul, Minn., has been ap- 


Ervin J. Sanne 


pointed assistant manager of sales of the 
Sheet and Strip Steel division, with head- 
quarters at Chicago, and has been suc- 
ceeded by Frederick A. Ernst, assistant 
district sales manager at St. Louis, Mo. 
Harry A. Johnson of the St. Paul office 
has been appointed assistant district sales 
manager at St. Paul. 

E. J. Sanne has been district sales man- 
ager of the Inland Steel Company at St. 
Paul since 1936. Prior to that time he 


Frederick A. Ernst 


was associated with Joseph T. Ryerson & 
Son, Inc., now a subsidiary of the Inland 
Steel Company, having entered the employ 
of that company in 1917. He was in the sales 
department at Chicago from 1921 to 1936. 
(Continued on next left-hand page) 
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THE SUPERHEATER AS A FACTOR IN LOCOMOTIVE DESIGN 


Reduced Fuel and Water Consumption 
Per Unit of Work Done 


Locomotives equipped with Type "E" superheaters have shown 
this advantage to a high degree, as compared with other types and 


designs. 


On a test plant in the United States, a locomotive underwent two 
comparative tests, first equipped with a Type "A" superheater and 
second with a Type "E" superheater. Except for the difference in 
superheaters, the locomotive was identical in each instance. The econ- 
omies resulting from this test, which are disclosed in the accompany- 


ing table, are typical of the results that are being obtained in daily 


service. 
: COAL CONSUMPTION PER IHP 
Oe Type "A" Type "E" Reduction Saving in 


Superheater Superheater in Pounds Per Cent 


THE SUPERHEATER COMPANY 


el AQ) A-1318 Representative of AMERICAN THROTTLE COMPANY, INC. 
SELON, 60 East 42nd Street, NEW YORK 122 S. Michigan Ave., CHICAGO 


Canada: THE SUPERHEATER COMPANY, LTD., MONTREAL 
Superheaters « Exhaust Steam Injectors « Feed Water Heaters « American Throttles « Pyrometers « Steam Dryers 


F. A. Ernst has been assistant district 
sales manager of the Inland Steel Com- 
pany at St. Louis, Mo., since 1936. He 
entered the steel industry in 1914 with the 
Trumbull Steel Company and was succes- 
sively affiliated with the Falcon Steel Com- 
pany, the Granite City Steel Company and 
the Columbia Steel Company, prior to his 
association with the Inland Steel Company 
at St. Louis in 1928. 

* 


Tuomas O'Leary, JR., sales manager of 
the Western division of the Transportation 
Department of the Johns-Manville Sales 


Thomas O'Leary, Jr. 


Corporation, has been advanced to the po- 
sition of sales manager of the Western 
Region of the Transportation Department, 
having jurisdiction over the Western, 
Southwestern and Pacific divisions of that 
department. His headquarters will be in 
Chicago, as heretofore. C. M. Patten has 
been appointed sales manager of the 
Southwestern division of the Transporta- 


C. M. Patten 


tion Department at St. Louis, Mo., succeed- 
ing A. C. Pickett, who has resigned. 

Mr. O'Leary was born at San Francisco, 
Calif., and received his early training on 
the Southern Pacific. In 1911 he became 
associated with the New York Air Brake 
Company as mechanical representative in 
San Francisco, and later was sales repre- 
sentative at Denver, Colo. He then served, 
successively, as a second lieutenant and as 
a captain in the army, on his return after 
15 months' service overseas, again becom- 
ing associated with the New York Air 
Brake Company. In 1925 he joined the 
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sales force of Johns-Manville as a spe- 
cial representative, with headquarters at 
Salt Lake City, Utah. He was appointed 
assistant manager of the Western division 
of the Transportation Department in De- 
cember, 1927, and sales manager of the 
Western division in February, 1935. 

Mr. Patten was born in Delavan, Ill. He 
was in the employ of the Missouri Pacific 
from 1909 until 1917, when he entered the 
service of Johns-Manville as sales repre- 
sentative, with headquarters at St. Louis 
and later at Omaha, Neb. He returned to 
St. Louis in October, 1936, as assistant 
sales manager of the Southwestern division. 


Joun E. Dixon, vice-president of sales 
and engineering of the Lima Locomotive 
Works, Incorporated, has been elected pres- 
ident, with headquarters at New York. 
Mr. Dixon was born on September 11, 
1877, at Milwaukee, Wis. After attending 
grade and high schools, he studied at the 
University of Wisconsin, from which he 
was graduated with the degree of B. S. 
in mechanical engineering in 1900. He 
then served his apprenticeship at the Brooks 
Works of the American Locomotive Com- 


John E. Dixon 


pany, Dunkirk, N. Y., and was later, suc- 
cessively, shop foreman, traveling engineer, 
draftsman, and general inspector. From 
1905 to 1907 he was assistant to manager 
and manager of the Atlantic Equipment 
Company, and from 1907 to 1916, salesman 
and assistant manager of sales of the 
American Locomotive Company. He left 
the American Locomotive Company on 
January 1, 1916, to become vice-president 
of sales of the reorganized Lima Locomo- 
tive Works. In 1934 Mr. Dixon assumed 
also the duties of vice-president of engineer- 
ing. In 1936 his responsibilities were again 
broadened when he took over the direction 
of the Shovel and Crane Division of the 
Lima Locomotive Works, Incorporated. 
* 


WaLLACE G. SwrrH has been appointed 
sales representative of The Birdsboro Steel 
Foundry & Machine Co., Birdsboro, Pa. 
Mr. Smith was -formerly with The Bald- 
win Locomotive Works and The Cramp 
Brass & Iron Foundries Co. 

* 

Frank W. Doyre, member of the 
Waukesha. Motor Company, Waukesha, 
Wis., sales staff for the past three years, 
has been appointed to the West Coast 


branch to represent both the engine and 
refrigeration divisions of the company. 


Herpert K. WILLIAMS, assistant to the 
president and secretary of the Safety Car 
Heating & Lighting Co., New York, has 
been elected vice-president and J. H. Mich- 
aeli, assistant secretary and assistant treas- 
urer has been elected secretary and assistant 


Herbert K. Williams 


treasurer. Mr. Williams was born at 
Orange, N. J. in 1888. He was gradu- 
ated from Orange High School in 1905, 
and immediately entered the employ of the 
Safety Car Heating & Lighting Co., as a 
clerk in the office of the mechanical engi- 
neer. After six years of service in the 
engineering and executive departments of 
the company, and at the time the axle- 
lighting system for railway passenger 
equipment cars was just coming into prom- 
inence, Mr. Williams was transferred to 
the factory and spent a large part of his 
time in the laboratory in a general study 
of the theory and design of axle lighting 
and equipment. In 1916 he was assigned 
to the New York sales district as repre- 
sentative. Two years later the export bus- 
iness of the company was consolidated in 
the department over which Mr. Williams 
was placed in charge, although at the same 
time he continued his connection with the 
New York sales district. He was appoint- 
ed sales engineer in 1926 and in 1928 was 
appointed manager of the equipment de- 
partment in charge of sales. In April, 1933, 
he was appointed assistant to the president 
and since June, 1936, Mr. Williams served 
also as secretary of the company. 
* 


F. C. Meyer has been assigned to the 
Chicago office of the Armstrong Cork 
Company, Lancaster, Pa. Mr. Meyer will 
be in charge of transportation sales in 
that territory for the company's industrial 
division. 

* 

Rosert C. STANLEY has been elected a 
director of the United States Steel Cor- 
poration and a member of the finance com- 
mittee succeeding Walter S. Gifford. W. 
A. Irvin, after 44 years of service with 
the corporation, has retired from the office 
of vice-chairman of the board, which posi- 
tion has been abolished. Mr. Irvin will 
continue as a member of the board of 
directors and finance committee. 
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Tuae Pye NarioNar Company, Chicago, 
has secured an exclusive license from the 
Burgess Battery Company, Madison, Wis., 
for the engineering, manufacturing and 
sale of its Multi-vent system of draftless 
ventilation for application to transportation 
equipment. Edward A. Sipp has returned 
to the Pyle-National Company as vice- 
president in charge of the Multi-vent di- 
vision, after having spent the last three 
years in engineering and development work 
in connection with this system. 


C. R. MacBripe has been appointed 
manager of the engineering service de- 
partment of the A. M. Byers Company, 
Pittsburgh, Pa., according to an announce- 
ment of M. J. Czarniecki, vice-president in 
charge of sales. Mr. MacBride has been 
transferred from the Boston, Mass., divi- 
sion sales office to assume his new duties. 
He was formerly in the service of the 
Edgewater Steel Company. 

* 


Tue CoxsoLpaten Cag-HraATING CoM- 
pany, Inc., Albany, N. Y., has elected new 
officers following the death of president 
Cornell S. Hawley. William S. Ham- 
mond, vice-president since 1912, and for 
37 years connected with the company, is 
now president; John H. McElroy, secre- 
tary since 1917, and G. E. Oakley, for 
many years associated with the company, 
are vice-presidents; Frank M. Roos, pur- 
chasing agent and office manager, who has 
been with the company since 1910, is sec- 
retary and E. D. Ludlum, assistant treas- 
urer, is treasurer. 

* 

Greorce V. CmnmisTIE, vice-president in 
charge of sales of Waldvogel Brothers, 
Inc, New York, has resigned to become 
representative of the Gustin-Bacon Manu- 
facturing Company, Kansas City, Mo., 
with headquarters in New York. 


General 


G. C. Curisty, whose appointment as 
general superintendent of equipment of the 


G. C. Christy 


Illinois Central at Chicago, was reported 
in the April issue of the Railway Mechan- 
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Lyon McCanptess has been appointed 
vice-president of the H. K. Porter Com- 
pany, Pittsburgh, Pa., and B. D. Landes 
has been appointed general sales manager. 
Mr. McCandless is also vice-president of 
the Burgess Company, Inc., Beaver Falls, 
Pa. Mr. Landes was formerly manager 
of engineering service of the A. M. Byers 
Company, Pittsburgh. 


Obituary 
Rarru Brown, district sales manager of 
the Adams & Westlake Company, Chicago, 
died in that city on April 4 of coronary 
thrombosis. Mr. Brown was born in Chi- 


Ralph Brown 


cago on December 2, 1874, and as a young 
man entered the service of A. B. Pullman. 
Later he formed his own company for the 
sale of railroad supplies, and after several 
years entered the employ of the Barney & 
Smith Car Company, where he became 
general sales manager. He became affli- 
ated with the Curtain Supply Company on 


Personal Mention 


ical Engineer, was born at Holly Springs, 
Miss, in 1884, and entered railroad serv- 
ice as a helper in the paint shop of the 
Illinois Central at Water Valley, Miss., in 
1898, while on vacation from school. Two 
years later he was transferred to the ma- 
chine shop as an apprentice and, upon com- 
pletion of his apprenticeship in March, 1904, 
he served until 1911 as a machinist and a 
foreman. In October of the latter year 
he was advanced to general foreman at 
Water Valley, and in December, 1914, was 
transferred to McComb, Miss. Mr. Christy 
was promoted to master mechanic of the 
Greenville and New Orleans division, with 
headquarters at Vicksburg, Miss, in July, 
1917, and in 1926, his jurisdiction was ex- 
tended to include the Vicksburg Route divi- 
sion. On November 1, 1929, he became 
superintendent of the car department, with 
headquarters at Chicago, and on November 
1, 1937, was appointed superintendent of 
motive power. 

FLovp R. Mays, whose promotion to 
general manager of the Illinois Central at 
Chicago, was announced in the April issue 


July 1, 1916, and with the Adams & West- ` 
lake Company when it took over the for- 
mer company. 


WitLLiAM H. Focanrv, Sm, assistant 
vice-president of the Johns-Manville Cor- 
poration, with headquarters at Chicago, 
died of a heart ailment on April 9, in 
Evanston, Ill. 

* 


E. L. Lancwortuy, who was associated 
with the Adams & Westlake Company for 
over 50 years, during 30 of which he was 
eastern manager, died at his home in Phila- 
delphia, Pa., on April 11, at the age of 
84 years. 

* 


PrriNv Fisk, financial backer in the or- 
ganization of the American Locomotive 
Company, died of cancer in New York on 
March 30, at the age of 78. The son of 
a partner of the Civil War financial house 
of Fisk & Hatch, Mr. Fisk carried on the 
family's business as Harvey Fisk & Sons. 
In 1901, after conferences with the owners 
of the Rhode Island Locomotive Works 
as to consolidating a group of small loco- 
motive builders into one large concern, he 
financed the incorporation of the Amvr- 
ican Locomotive Works with a capital 
stock of $50,000,000 to take over Rhode 
Island, Cooke (both owned by Interna- 
tional Power Company), Brooks, Man- 
chester, Pittsburgh, Richmond, Schenec- 
tady and Dickson, with a consolidated out- 
put capacity, based on 1900 volume esti- 
mated at more than 44 per cent of the 
country's total. Mr. Fisk became a direc- 
tor and member of the executive commit- 
tee of the new company and was instru- 
mental in persuading Samuel R. Calloway, 
then president of the New York Central 
& Hudson River, to head the consolidated 
firm. 


of the Railway Mechanical Engineer, was 
born at Crockett, Va., on August 28, 1879, 


Floyd R. Mays 


and entered railway service at the age of 
fifteen as a machinist apprentice on the 
(Continued on second left-hand page) 
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Visitors to the World's Fair will be able 


to see the inner workings of the Diesel 
locomotive through glass sections in its side. 


WORLD OF TOMORROW... 


OWERED by 4-1000 horsepower General Motors 

12-cylinder, 2-cycle, "V"-type Diesel engines, this 
locomotive has high starting tractive effort — smooth and 
rapid acceleration — and is capable of speeds up to 117 
miles per hour. Overall length is 141 feet and weighs 
605,000 pounds. Fuel capacity —2400 gallons: water 
capacity —2200 gallons. 


EMC Diesel Locomotives Lead The Way 


ELECTRO-MOTIVE CORPORATION 


SUBSIDIARY OF GENERAL -MOTORS LA GRANGE. ILLINOIS. U.S A. 


GENERAL MOTORS 


DIESEL 


Norfolk & Western. Later, he was ad- 
vanced to machinist and subsequently 
served in that capacity on the Southern at 
Salisbury, N. C, and Selma, Ala. On 
July 31, 1901, he became a machinist on 
the Yazoo & Mississippi Valley (now part 
of the Illinois Central) at Memphis, Tenn., 
and from October, 1901, to 1917, served 
successively as locomotive fireman, locomo- 
tive engineman, instructor on transportation 
rules, traveling engineer, assistant train- 
master, and trainmaster. On,August 15, 
1917, he was promoted to superintendent of 
the New Orleans division, with headquar- 
ters at Vicksburg, Miss, where he re- 
mained until April 1, 1923, when he was 
transferred to the Illinois division of the 
Illinois Central, with headquarters at 
Champaign, Ill. On January 1, 1926, Mr. 
Mays was advanced to general superin- 
tendent of the Y. & M. V., at Memphis, 
and on October 1, 1929, became general 
superintendent of motive power at Chi- 
cago. His title was later changed to gen- 
eral superintendent of equipment. 


RavMoNDn C. Cross, master mechanic of 
the New York Central at Collinwood, 
Ohio, has been appointed assistant super- 
intendent of equipment Lines West of 
Buffalo, with headquarters at Cleveland, 
Ohio, replacing A. D. Bingman. Mr. Cross 
was born in Cleveland, Ohio, on Novem- 
ber 7, 1886, and entered the service of the 


Raymond C. Cross 


New York Central as a machinist appren- 
tice at the Collinwood locomotive shop on 
July 1, 1901. In June, 1911, he was pro- 
moted to gang foreman at the Collinwood 
enginehouse. In November, 1911, he re- 
signed to go with the Chicago Great West- 
ern as an enginehouse foreman. Four years 
later he returned to the New York Central 
and served at various points as terminal 
foreman until April, 1930, when he was 
promoted to the position of assistant master 
mechanic. He was appointed master me- 
chanic at Collinwood in March, 1934. 


A. D. BINGMAN, assistant superintendent 
of equipment of the New York Central, 
Lines West of Buffalo, with headquarters 
at Cleveland, Ohio, has been appointed 
superintendent of equipment with the same 
headquarters, succeeding J. Chidley, who 
has retired. Mr. Bingman was born at 
Jersey Shore, Pa., on April 12, 1885, and 
entered the service of the New York Cen- 
tral as a machinist at Avis, Pa., in June, 
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1909. He was promoted to piecework in- 
spector in December, 1911, and in January, 
1917, was advanced to engine terminal 
foreman. Mr. Bingman was promoted to 
the position of master mechanic at Utica, 
N. Y., on February 1, 1928, and was later 
transferred, successively, to Harmon, N. Y., 
and Rensselaer, N. Y. In the fall of 1932, 
he was appointed assistant master me- 
chanic at Harmon, N. Y.; two years later, 
master mechanic at Albany N. Y., and on 
May 1, 1938, became assistant superinten- 
dent of equipment, Lines West of Buffalo, 
with headquarters at Cleveland. 


C. H. ErrrzL, chief draftsman of the 
Central of Georgia, with headquarters at 
Savannah, Ga., has been appointed engineer 
of tests, succeeding A. P. Wells, deceased. 


Master Mechanics and 
Road Foremen 


L. P. WurrTINGHAM has been appointed 
assistant master mechanic of the New York 
Central, with headquarters at Collinwood, 
Ohio, succeeding S. T. Kuhn. 


SHANNON T. Kvumnw, assistant master 
mechanic of the New York Central at 
Collinwood, Ohio, has been promoted to 
master mechanic with the same head- 
quarters succeeding R. C. Cross. 


Car Department 


C. A. Annorr, car foreman of the Cana- 
dian National with headquarters at Ed- 
monton N., Alberta, has retired. 


FREDERICK J. InviNG has been appointed 
acting assistant foreman, car department, 
of the Canadian National at Campbellton, 
N. B. 


Josera H. Boucuer has been appointed 
acting foreman, car department, of the 
Canadian National at Campbellton, N. B., 
succeeding R. Butler, retired. 


Shop and Enginehouse 


J. I. BroGpon, has been appointed assist- 
ant foreman, machine shop, of the Atlantic 
Coast Line at Waycross, Ga. 


L. E. ArwELL, has become foreman of 
locomotive repairs of the Atlantic Coast 
Line at Waycross, Ga. 


J. R. SwrrH, has been appointed ma- 
chine shop foreman of the Atlantic Coast 
Line at Montgomery, Ala. 


W. S. Hor. MAN, enginehouse foreman of 
the Atlantic Coast Line at Waycross, Ga., 
has become foreman of locomotive repairs, 
with the same headquarters. 


P. M. KiNc, enginehouse foreman of the 
Atlantic Coast Line at Sanford, Fla., has 
been transferred to the position of engine- 
house foreman at Montgomery, Fla. 


R. O. Warp, a boilermaker in the em- 
ploy of the Canadian National at Nutana, 
Sask., has been appointed acting boiler 
foreman, with headquarters at Melville, 
Sask. 


Duncan CAMERON has been appointed 
acting day locomotive foreman of the Ca- 
nadian National at Dartmouth, N. S. 


Grant McLean has been appointed act- 
ing night locomotive foreman of the Ca- 
nadian National with headquarters at Hali- 
fax, N..S. 


W. L. McGowan, gang foreman in the 
erecting shop of the Atlantic Coast Line 
at Tampa, Fla., has been transferred to 
Waycross, Ga., as general foreman. 


F. M. AnRINGTON, erecting shop fore- 
man at the Emerson shops of the Atlantic 
Coast Line, Rocky Mount, N. C., has been 
appointed night enginehouse foreman, with 
headquarters at Rocky Mount. 


Obituary 


M. J. Hayes, master mechanic of the 
Toronto, Hamilton & Buffalo, with head- 
quarters at Hamilton, Ont, died at At- 
lanta, Ga., on April 8 while en route home 
from Florida. 


ArTHUR P. WELLS, engineer of tests in 
the office of the superintendent of motive 
power of the Central of Georgia at Sa- 
vannah, Ga., died in that city on March 27, 
after a long illness. Mr. Wells was born 
in Griffin, Ga., on December 15, 1872, and 
was a graduate in 1893 of the Georgia 
School of Technology. He became an 
apprentice in the shops of the Central of 
Georgia on October 23, 1893. He was 
later put in charge of the drafting depart- 
ment and was subsequently appointed en- 
gineer of tests. 


Perstror FRAzER SMITH, Jm, former 
works manager of the Pennsylvania at Al- 
toona, Pa., died at his home in Paoli, Pa., 
on April 5 after an illness of two months. 
Mr. Smith was born at West Chester, 
Pa., on August 1, 1870, and was graduated 
from Worralls Technical Academy, West 
Chester, Pa., in 1887. Following his gradu- 
ation, he entered the service of the Penn- 
sylvania as a special apprentice at the 
Altoona shops on October 24, 1887. He 
was appointed assistant road foreman of 
engines of the Pittsburgh division on 
February 1, 1892, and on August 1, 1893, 
was transferred in the same capacity to 
the "Fort Wayne Route" of the Pennsyl- 
vania, Lines West. Mr. Smith was pro- 
moted to assistant master mechanic of the 
Fort Wayne shops on February 1, 1895, 
and on November 10, 1896, was promoted 
to master mechanic in charge of the Crest- 
line shops of the Toledo division. He was 
transferred to the Logansport, Ind., shops 
in the same capacity on January 1, 1900, 
to the Dennison, Ohio, shops on March 1, 
1903, and to the Columbus, Ohio shops on 
August 1, 1906. On January 1, 1912, he 
was appointed superintendent of motive 
power of the Central system of the Penn- 
sylvania, Lines West, and on January 1, 
1917, became general superintendent motive 
power of the Pennsylvania, Lines West of 
Pittsburgh, with headquarters at Pitts- 
burgh, Pa. On March 1, 1920, Mr. Smith 
was appointed works manager of the Penn- 
sylvania in direct charge of the Altoona 
shops. On April 1, 1925, he was fur- 
loughed on account of ill health. On July 
1, 1925, he became engineer of motive 
power on the staff of the chief of motive 
power and on December 1, 1931, was grant- 
ed a leave of absence. 
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Featured in this 18-page section of the railway exhibit 
at the New York World's Fair are many historical loco- 
motives (originals of several that played an important 
part in early development); “Building the Railroads”; 
the yard exhibit of equipment used in the period from 
1850 to 1900; “Railroads at Work”; the pageant of rail- 
road history, "Railroads on Parade," and, finally, the 
track exhibits. 
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The SIMPLEX SNUBBER 


Advantages 


€ Rugged construction 
@ No “weak” parts 

@ Gives an easy ride 

@ Easily inspected 

@ Assembly “interlocks” 
@ No bolts required 


@ Easily taken apart 


1s easily inspected 


The friction members of the Simplex Snubber are “out in the 
open," where they may be easily seen and inspected. In fact, 
all the parts of this Snubber are in plain view, as is evident in 
the illustration. 

Simplex Snubbers retain their ability to effect a smooth and 
easy ride throughout their long life. Many of them have already 
given over 100,000 miles of service and the rate of wear indi- 


cates an ultimate life of 200,000 miles or more. 


AMERICAN STEEL FOUNDRIES 


IMPLEX...The Long Lived SNUBBE 


Nu ar Engineer 


THE RAILROADS 


AT THE 


NEW YORK 


WORLDS FAIR 


Spread out over an area of 17 acres in the northwest corner 
of the New York World's Fair grounds is a group of exhibits 
which tell the story of the railroad industry from its pioneer days 
to the present time. At an expenditure estimated to be close 
to five million dollars, 27 railroads of the Eastern Presidents' 
Conference have collaborated in the building of the largest 
exhibit at the Fair. 

By the time the visitor has passed through the exhibit from 
the entrance of the Railroad Building to the last car and loco- 
motive on the track he has seen a picture of the railroad 
business in its entirety. The rotunda contains, among many his- 
torical models, the originals of several locomotives that played 
an important part in early development. Then comes “Building 
the Railroads”; the yard exhibit of equipment used in the period 
from 1850 to 1900; the immense model railroad operation, 
“Railroads at Work;" the pageant of railroad history, “Railroads 
on Parade,” and finally the track exhibits. The story of this 
show is told in pictures on the next 17 pages of this issue. 
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The “John Bull” is the oldest 
complete locomotive in Ameri- 
ca and was built by Robert 
Stephenson and Company, Eng- 
land, for the Camden and Am- 
boy Railroad. The locomotive 
was completed in May, 1831, 
and shipped from Liverpool in 
July of that year. It was placed 
in service November 12, 1831 


Photo by F. Allen Morgan 


The Mercury—A 2-2-0 type 
English locomotive built about 
1830 by George Stephenson 
embodying the best features 
of the Planet type locomotive 
which was popular at that time. 
This locomotive has one pair 
of drivers with a single pair of 
front wheels in main frame 
pedestals supported on springs 


This early locomotive, the 
“Thomas Jefferson”, taken from 
the Baltimore & Ohio historical 
collection was built by Davis 
& Gartner in 1834 and was in 
use until 1893. It was the 
first locomotive to operate in 
the State of Virginia (1835). 
The total weight is 28,900 Ib. 


Brunton’s Steam Horse, pat- 
ented by William Brunton, an 
Englishman, in 1813. It is a 
horse-leg locomotive. The rear 
knuckle rods with their iron- 
shod feet are operated by 
horizontal cylinders like 
horses’ legs to push the engine 
forward. Slow speed and lack 
of adhesion defeated the idea 


Trevithick's Newcastle—Built 
by Richard Trevithick in 1805. 
This builder of stationary en- 
gines and advocate of higher 
boiler pressure built a number 
of models to demonstrate his 
theory. This locomotive was 
constructed and successfully 
operated at New Castle, England 


James II—A modification of an 
earlier engine employing a 
larger boiler, built by William 
T. James of New York in 
1831. it employed inclined 
cylinders and was equipped 
with link-motion valve gear. 
It was purchased by the Balti- 
more & Ohio and was used 
until the latter part of 1836 
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How Railroads Are Built 


Under the dome of the railroad building the indus- 
tries which supply the railroads, represented by 634 
companies, have joined forces to erect an animated 
cyclorama, mountainous in design, which is 80 feet 
at the base and 28 feet in height. On this model 
is demonstrated the actual construction of a railroad 
and its equipment. As one enters the exhibit and 
walks up the circular ramp, at the base of the 
mountain, he sees first, in miniature, the construc- 
tion of a roadbed, trestle and tunnels—all of 
which is illustrated with moving graders, pile 
drivers, cranes, etc. Beyond the dividing ridge in 
the mountain is located the locomotive shop, 
which is open to show the operations going on 
inside. Here are shown the various steps, from 
the casting of the beds to the setting of the 
"pops." Behind the shops are a miniature steel 
plant and rolling mill and an open pit ore mine 
with machinery in full operation. At the summit 
of the ramp the visitor may view the extraction 
and processing of railroad fuel and maintenance 
products in scattered model units. Along the 
immediate foreground, one may look into the insides 
of the passenger car building and repair shop and, 
further along, see the spot-system building of 
freight cars. These latter shops, for convenience 
in arrangement of the model, have been located in 
what will be recognized as the manufacturing zone 
of a large city, wherein are located accessory plants 
to show the production of glass, textiles, etc. 
All through the entire exhibit a complete railroad 
system operates, with its yards, signal systems, 
enginehouses, bridges, snow sheds, and tunnels. 
Freight and passenger trains rush by, first on tracks 
in the open and then through tunnels in the 
mountain. The ramp finally leads into the 10,000 
square-foot area beneath the mountain where other 
exhibits supplement the story told on the outside 
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Photo by F. Allen Morgan 


Left: The well-known “General” of the Western 
and Atlantic was involved in an historical and 
unusual episode of the Civil War just outside of 
Atlanta, Ga. It was stolen by a group of Union 
soldiers and ran for many miles before recapture 
by the Confederates—Lower left: The “Daniel 
Nason” was built in 1856 for the Boston & Provi- 
dence (now part of the New Haven) and was 
named after a famous Maine sea captain; below— 
another view of the narrow-gage units in the yard 
area, numbered 4, 5, 9 and 12 in the large picture 


Right: Baltimore & Ohio 2-6-0 type locomotive 
“J. C. Davis” which was built in 1876 and acclaimed 
at the Centennial Exposition of that year the largest 
locomotive in the world—lt weighs 153,000 Ib.— 
Lower right: New York Central No. 999, built at 
West Albany in 1893 and piloted by Engineer 
Charles Hogan on a record-breaking run during 
which it is credited with attaining a speed of 11212 
m. p. h. Other units not in the pictures are the 
Hannibal & St. Joseph mail car and a car used 
in 1827 at Quincy, Mass, for hauling granite 
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Historical Equipment in the Railroad Service Exhibit 
(1) Western and Atlantic locomotive the "General"—(2) Boston and 
Providence locomotive, the "Daniel Nason”—(3) Baltimore & Ohio iron 
box car used during the Civil War to transport gun powder—(4) Denver 
& Rio Grande locomotive No. 169, a narrow-gage unit of the early '70's— 
(5) Colorado & Southern (now part of the Burlington system) No. 9, a 
2-6-0 locomotive—(6) The Baltimore & Ohio J. C. Davis—(7) New York 
Central No. 999—(8) Delaware, Lackawanna & Western No. 952, a 
4-4-0 type camel-back passenger locomotive—(9) Colorado & Southern 
narrow-gage mail and express car—(10) B. & O. Royal Blue Line coach— 
(11) Boston & Maine 4-4-0 type passenger locomotive—(12) C. & S. 
narrow-gage coach—(13) Northern Pacific 0-4-0 locomotive "Minnetonka" 
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a^ huge dramatic SPECTACLE of Growth ¢Achierement 
with Words by Edward Hungerford $P Music by Kurt Weill 
employing a cast of 250 Men g Women, 50 Horses W 
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“The ENTIRE PPRopucTION will be one of Sumptuous- (9 
“Maghificence, on a scale never before conceived Q 
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In a building of its own, seating 1,000 persons, within the railroad building, skilled model 
builders have built a huge diorama and scenic setting. Over 1,000 buildings, in miniature, 
have been assembled to make the cities and towns in this 40-ft. by 160-ft. area through 
which a railroad system operates with 3,500 ft. of O-gage track, and 500 pieces of equip- 
ment, including 50 locomotives. The signal and control system required three million feet 
of wire. Performances are given every hour and last for 35 minutes. These show prac- 
tically 24 hours of railroad operation under actual conditions of daylight and darkness 


This pageant of the railroads, a creation of Edward 
Hungerford, tells the story of transportation from the 
days of the covered wagon to the streamline trains of 
the present. The spectacle is presented on a three- 
level stage 250 ft. wide by 100 ft. deep. The fore- 
stage not only contains two standard-gage tracks ade- 
quate to support the largest modern locomotives but 
is paved with a gravel mixture to accommodate the 
horses and wagons which appear in the several scenes. 
Turntables, on the stage at either side, make rapid 
changes of scenery possible so that buildings, repre- 
sentative of the era of the scene, may form a part of 
the whole setting. Following the prologue—before the 
coming of the railways—Act | opens with a scene at 
the Battery in the City of New York upon the occasion 
of the opening of the Erie Canal, followed by the 
appearance of the first locomotive to run in America, 
the Delaware and Hudson's “Stourbridge Lion" (upper 
left), which made its debut at Honesdale, Pa., in 
August, 1829. In succession, as the show proceeds, ap- 
pear the pioneer engines of the American railroad, 
the “Best Friend of Charleston,” which ran on the 
South Carolina Railroad in 1830, the “De Witt Clinton” 
of 1831 (upper left, opposite page) and Peter Cooper's 
"Tom Thumb" (lower left, opposite page) which ap- 
peared in Baltimore in the spring of 1830. Act II 
opens up with a scene on the Overland Trail in 1849 
and continues, in the second scene, with the occasion 
of President Abraham Lincoln leaving New York in 
February, 1861, on his way to the inauguration in 
Washington. Here appears the locomotive "William 
Crooks" and train, which enact the role of the Lincoln 
train. This locomotive recently made the trip from 
St. Paul, Minn., to the World's Fair at New York 
under its own steam. In the final scene of this act the 
locomotive "Genoa" (1871) of the old Virginia and 
Truckee Railroad appears for its contemporary, the 
"Jupiter" of the Central Pacific along with the No. 
119 of the Union Pacific (these are shown in the 
lower left-hand picture on this page) 


(Continued on opposite page) 
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The first scene of the fourth act of the pageant is laid 
in the depot of almost any small American town of 
the '70s. The townspeople have gathered in force to 
await the arrival of the morning train, which, in this 
instance, is enacted by the Baltimore & Ohio’s loco- 
motive “Wm. Mason” and B. & O. cars. (While the 
picture of the actual scene does not appear on this 
page the locomotive and cars are shown in the center 
picture at the left.) This is followed by an old day 
coach of the '70s, the near side of which has been cut 
away to show the arrangement of its interior and the 
action of the players in the scene, drawn by the B. & 
O. locomotive "Thatcher Perkins" (upper right, oppo- 
site page). Other historical locomotives which appear 
in the show are the B. & O. "Atlantic" (1832), the 
"J. W. Bowker" (1875), and the Ross Winans" 
1869. Toward the close of the pageant the Pullman 
Company's lounge car "Luxuryland" takes part in a 
scene developed to show the comfort and convenience 
of modern travel and, at the very end, two of the 
latest steam locomotives are run onto the stage from 
either side and come to a stop, pilot to pilot, at the 
center. These modern examples of passenger power 
are selected from the equipment of the Eastern raii- 
roads and are changed from month to month. During 
the month of May the restyled Delaware, Lackawanaa 
G Western 4-6-4 type No. 1939 and the Pennsylvania 
streamlined Pacific No. 3768 were used to ring down 
the curtain on the 45-min. show. During June the 
New York Central's "Commodore Vanderbilt,” a stream- 
line Hudson type, teams up with the Pennsylvania 
No. 3768. July and August will feature the Canadian 
locomotives which drew the royal train 
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DIRECTORY OF EXHIBITS ON THE TRACKS 


4— To Pennsylvania Station 


Track 1 Track 5 
London, Midland & Scottish train, “Coronation Scot". (Loco- P. R. R. electric locomotive, Class GGl1, No. 4888 
motive and eight passenger cars.) P. R. R. stock car, No. 134124. 
New York Central mail car No. 4868. P. R. R. hopper car, No. 676314. 
P. R. R. depressed-well flat car, No. 470090. 
Track 2 P. R. R. flat car, No. 470200. 


Italian State Railways P. R. R. flat car, No. 474415. 


Three-car electric train—express service. 
Two-car electric train—local service. Track 6 


Gasoline-engine-powered rail car. B. & O. passenger locomotive "George H. Emerson”, (4-4-4-4 
Road-rail freight-car transport truck. type), No. 5600. 
B. & O. covered-wagon box car, No. 380164. | 
Track 3 B. & O. cement car, No. 630200. | 
New York Central class J3a (4-6-4 type) locomotive, No. 5453. B. & O. caboose, No. C-2502. 
N. & W. articulated passenger locomotive, No. 1206. 
General American Transportation Corporation all-welded Track A 
box car, No. 1940. Pullman Company 
General American Transportation Corporation 10,000-gal. Light-weight room-observation sleeping car 
tank car, No. 1940. Light-weight Roomette sleeping car 
Erie automobile car, No. 96999, with auto loading racks Light-weight duplex bedroom car. 
N. & W. 55-ton hopper car, No. 38288. Standard section room sleeping car. l 
D. & H. all-welded hopper car No. 4651. Tourist section sleeping car. 
Track 4 Track B i 
P. R. R. class Mla (4-8-2 type) locomotive, No. 6759. P. R. R. horse express car, No. 5824. 
D. L. & W. 70-ton cement car, No. 1939. New Haven coach, No. 8501. 
Lackawanna refrigerator car, No. LRX1939. 
Bangor & Aroostook box car, No. 4566. Track C 
Nickel Plate box car, No. 87066. 
C. & O. gondola, No. 44724. P. R. R. coach 4014. | 
Lehigh Valley caboose, No. 95065. New York Central diner-lounge car, No. 535. 
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At the top is the new “American Railroads” 
6-4-4-6 type locomotive which is operating 
under steam on a specially-designed roller 
"test stand" in which the power developed 
at the main drivers is used to generate the 
electrical energy which operates the truck 
wheels under the tender by means of trac- 
tion motors. The engine truck wheels are 
belt-driven from main-driver rollers. At the 
left and below are four scenes in the Budd 
exhibit. Of these, the top is a portion of a 
longitudinal section of a Budd Shotweld pas- 
senger coach with the display arranged to 
show the method of forming the shapes from 
the strip stock. The two pictures in the 
center, below, are the exterior and interior 
of a Budd coach recently completed for the 
Pennsylvania. Bottom—A display designed 
to show the comparative strength of materials 
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The Pullman Train 


The four pictures on this page are scenes 
at the Pullman exhibit where five 
make up a train through which seve | 
thousand visitors are passing daily. The - 
outstanding car in this exhibit is the k 
room-observation sleeping car which - 
represents the last word in Pullman ac- | 
commodations. The two interior views 
below give an idea of the luxurious ap- 
pointments of the observation end of 
this car. Two other cars in the an 
train are the Roomette : 
similar to that exhibited in Atlantic C 
in 1937 and a duplex bedroom car. A 
three of thess, cma lightweigl 
construction. stai section, roor 
sleeping car and a tourist section slee 
ing car complete the train. Below is th 
"sun-deck" at the middle of the 
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The Foreign Equipment 


The passenger equipment of the Lon- 
don, Midland and Scottish train 
“Coronation Scot” and the Italian 
State Railways (top picture) seems to 
- be the starting place for track ex- 
e hibit visitors. The Scot's locomotive 
bs and eight cars are an example of 
gs Britain’s finest passenger equipment. 
The Italian exhibit is a three- and 
two-car electric train and gasoline- 
powi rail car. These are shown 
the two pictures at the center 
the page. At the bottom, right, 
| a highway truck designed for 
3]-ton railway cars. This 
‘an Italian State Railways unit 
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On these two pages appear some of the 
locomotives included in the track ex- 
hibit area. At the top of page 228 is 
the Baltimore & Ohio's 4-4-4-4 type 
passenger locomotive "George H. Em- 
erson". This locomotive was exhibited 
at the 1937 convention at Atlantic 
City. At the left center of the page 
is the Norfolk & Western 2-6-6-4 artic- 
ulated passenger and freight locomo- 
tive which has developed over 6,300 
drawbar horsepower. At the right 
center is one of the Pennsylvania's 4-8-2 
type steam locomotives and, at the bo- 
tom of the page, its electric companion, 
the type GG-1 passenger locomotive 
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On this page are two examples of mod- 
ern railway passenger motive power. 
At the top of the page is the New 
York Central streamlined Hudson-type 
locomotive built in 1938 for service on 
trains such as the Twentieth Century 
Limited. These locomotives develop a 
tractive force of 55,540 Ib. and a max- 
imum drawbar horsepower of 3,380 at 
65 m. p. h. At the bottom of the page 
is the Electro-Motive 4,000-hp. Diesel- 
electric passenger locomotive which is 
one of the features of the General 
Motors exhibit near the railroad build- 
ing. The rear unit of this locomotive 
is glass-enclosed for public inspection 
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Above—Two of the units on 
the Baltimore & Ohio track 
are the covered-wagon box 
car and a covered cement car. 
Left—In the forground is a 
Pennsylvania well car having 
a capacity of 250,000 Ib. In 
the background, a Nickel Plate 
box car and Chesapeake & 
Ohio hopper car 


Above—In the foreground is 
an Erie automobile car with 
auto loading racks, and beyond, 
two General American exhibits, 
a 10,000-gallon tank car and 
an all-welded light-weight box 
car. Right—An all-steel, in- 
sulated caboose with cushion 
underframe, placed among the 
exhibits by the Lehigh Valley 
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EDITORIALS 


Railroads at the 
New York World’s Fair 


In a number of pages in this issue we have attempted 
to give our readers some impression of the character 
of the railway transportation exhibits at the New York 
World’s Fair. For those who will attend the annual 
meeting of the Mechanical Division, Association of 
American Railroads, which will be held at New York 
during the last week of June, these pages will serve as 
a brief catalog of the material available for their in- 
spection. For those who do not expect to see the 
exhibit, we hope that our presentation may be of in- 
terest not only for the items of railway motive power 
and rolling stock which it presents, but also for some- 
thing of the atmosphere of the fair which has influenced 
not only the character of the exhibit, but also the way 
in which it has been presented. 

The theme of the fair is the World of Tomorrow. 
The railroad exhibit, unlike some of the exhibits, pre- 
sents the best in the way of railway transportation in 
the world of today which, in the final analysis, is all 
that we can be sure of in the world of tomorrow, and 
presents it against a background of the yesterdays of 
which it is the direct descendant. Whether or not this 
method of presentation is leading the public who see it 
to better understandings or interpretations of modern 
railway transportation, it is certainly attracting wide 
interest and attention among thousands of visitors 
daily. 

The railway exhibit is but one of the forms of trans- 
portation which are included in the transportation area 
at the fair. For the railway officer who has sufficient 
interest in learning what the public wants and how the 
public feels in matters of transportation to become a 
student of popular psychology for half a day, a care- 
ful observation of the public interest in the various ex- 
hibits and the expressions concerning them made by 
World’s Fair visitors may well be of as great value as 
a study of the exhibits themselves. 


The Boiler-Pateh 
Competition Closes 
In our March issue we announced a competition for 
concise articles describing the most interesting problems 
of patching locomotive boiler sheets within the expe- 
rience of the contestants. The articles were to deal 
with either interesting methods of applying patches or 
with interesting problems of patch design, or both. 

On May 15, when the competition closed, twenty- 
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eight entries had been received—gratifying evidence 
that the subject is of interest to our readers. These 
are now being studied for the selection of the prize 
winners. We will announce the names of the winners 
in the August issue and will also publish the first prize- 
winning entry at that time. 


Deflection 
Under Load 


An engineer is commonly considered to be a man who 
knows how to utilize materials and natural forces with 
maximum efficiency in the service of man, and, in this 
connection, it may be said that no one has surpassed 
the railway engineer in achieving the highest objectives 
of his profession. Constant problems arise in the use 
of new materials which involve not only an accurate 
knowledge of the physical characteristics of these mate- 
rials but the exercise of good judgment backed by ex- 
tensive practical experience in applying this knowledge. 
Probably the principal difficulty is to determine what 


_are the real facts in any specific problem under con- 


sideration and see how these facts check with certain 
time-tested fundamentals which form the basis of all 
satisfactory design. 

For example, in spite of the extensive use of alloy 
steels in railway service for many years, one steel man- 
ufacturer reports that occasional questions indicate some 
misunderstanding of the relation between such common 
characteristics as stiffness and strength; also some un- 
certainty regarding the relative action of various steels 
when deflected under load. To throw light on these 
questions and demonstrate how different steels perform 
under actual test conditions, three 14-in. square steel 
test bars, made of annealed low-carbon steel, heat- 
treated high-carbon steel and heat-treated alloy steel, 
respectively, were separately placed between knife-edge 


` supports 10 in. apart on a test machine and subjected 


to variable loads, or pressures, applied at the center. 
The curves of load in pounds, plotted against deflection 
in inches, were identical for all three test bars up to 
about 500 Ib. when the soft carbon steel started to take 
a permanent set. At approximately 1,600 1b., perma- 
nent deformation began in the high-carbon-steel bar, 
whereas this point was not reached in the alloy-steel 
bar until a load of slightly over 2,200 Ib. was applied. 

The well established but sometimes misunderstood re- 
lationship between stiffness and strength, as again dem- 
onstrated by this test, cannot be better discussed than 
in the following statement by the steel maker referred 
to: “Within the elastic limit, only the modulus of elas- 
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ticity of a material has any effect on stiffness (resist- 
ance to deflection) of a beam or bar. Other factors, 
not properties of a material itself, are cross-sectional 
area and shape, load, and length of span. 

“For all practical purposes, the modulus of elasticity 
is the same for all grades of steel, regardless of alloy 
content, processing or heat-treatment. This modulus is 
approximately 113 to 2 times that of copper and about 3 
times that of aluminum. 

"Where deflection is the only limiting factor, there is 
obviously no advantage in using a high-strength steel. 
Increasing size, changing shape, or shortening the span 
are the only ways of increasing stiffness of a steel part. 
Where the limiting factor is not deflection but resistance 
to permanent deformation, however, the story is dif- 
ferent. In the test described, deflection was the same 
for three steels up to more than 400 Ib. of load. But 
soft steel took a permanent set at approximately 500 
lb., while high-carbon steel withstood about 1,000 Ib. 
without permanent set and alloy spring steel withstood 
2,200 Ib. 

“While high-strength steels have no advantage in 
stiffness, they do provide other benefits, such as greater 
resistance to permanent deformation (because of their 
higher elastic limit), higher fatigue strength, greater 
impact strength, etc.” 

Thoughtful consideration of the facts just stated in- 
dicates that a certain amount of resilience and limited 
deflection under load undoubtedly should be built into 
railway passenger cars, for example, in the interests of 
maximum passenger safety and economical construc- 
tion. The new A. A. R. specifications call for a design 
which will resist a certain minimum static end load 
without permanent deformation and say: "In meeting 
this requirement, it is important that vertical deflection 
be kept to a minimum." Many capable engineers of 
car design feel that this statement, especially if con- 
sidered without the qualifying footnote, is unfortunate. 
If it is a fact that vertical deflection should be kept to 
a minimum, the reasonable inference is that no deflec- 
tion at all would be a desirable goal. This would mean 
heavy, cumbersome and uneconomic "battleship" con- 
struction, requiring so much metal that there would be 
little room for pay load and, from the point of view. of 
safety, the hazard to passengers in case of a collision 
or derailment would be actually increased. 


Annual Meeting of the 
Mechanical Division 


Not since 1905, when the Master Car Builders' Asso- 
ciation and the American Railway Master Mechanics' 
Association held their conventions at Manhattan Beach, 
N. Y., has an annual meeting of mechanical-depart- 
ment officers of the steam railways been held at New 
York, until this year. On June 28, 29, and 30, the 
Mechanical Division will hold its seventeenth annual 
meeting at the Hotel Commodore, the full program of 
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This is the first 
ume since the beginning of the depression that a three- 
day annual meeting has been held without the exhibit 
of the Railway Supply Manufacturers’ Association. 
Two-day meetings were held at Chicago in 1931, 1932, 
1935 and 1936. No meetings were held in 1933, 1934 
and 1938. During these years the work of the asso- 
ciation was kept under way by the action of the General 
Committee of the Mechanical Division in passing on the 
reports of important standing committees and submit- 
ting the recommendations of these committees for the 
action of the member roads by letter ballot. 

That the Mechanical Division is this year holding a 
three-session meeting. with one session on each of three 
days is indicative of the value which the General Com- 
mittee places on the New York World's Fair as a sub- 
stitute for a strictly technical exhibit of cars, locomo- 
tives, car and locomotive devices and materials, and 
shop equipment. 


which appears elsewhere in this issue. 


Loeomotive Horsepower 
And Train W eight 


It is not often that a clear-cut opportunity presents 
itself for the comparison of railway motive power and 
rolling stock of two countries with as wide variance in 
methods of design as are found in England and 
America, An interesting opportunity of this kind is 
presented, however, by the A. A. R. tests of a 1,005-ton 


` passenger train which were run last fall and the test 


runs with a 676-ton train of passenger coaches on the 
London, Midland & Scottish during February of the 
present year. The tests, themselves, are not of a com- 
parable character, since those conducted by the A. A. R. 
were for the specific purpose of determining the horse- 
power capacity required in a locomotive to handle a 
1,000-ton passenger train at 100 m. p. h. on level tan- 
gent track, while those of the L. M. S. were to check 
the performance of a specific class of locomotives with 
a train considerably heavier than the normal weight of 
the service the locomotive is designed to handle. The 
interest lies in the comparison of train weights and 
horsepower capacity in the two cases, and the com- 
parison of passenger accommodations which were avail- 
able in the two trains. 

It will be recalled that the A. A. R. test train con- 
sisted of 14 Pennsylvania P70 class coaches, a baggage 
car, and a dynamometer car. This train had a weight 
of 1,005 tons behind the tender and measured 1,226 ft. 
11346 in. long behind the tender. As to passenger ac 
commodations, the P70 coaches are. in service with 
several arrangements of facilities. The greatest seating 
capacity of any arrangement of these cars, however, is 
88. Using that as a basis for comparison, the A. A. R. 
train provided seats for 1,232 passengers in addition 
to a 63-ft. baggage car. 

The British trains consisted of 19 passenger coaches. 
some of the corridor and some of the aisle type. and a 


I Engineer 
Railway Mechanica WE. 1939 


r aes TI 


dynamometer car. The coaches, most of which were 
60 ft. 8 in., varied somewhat, the longest ones being 
63 ft. 8 in., both coupled lengths. This train weighed 
676 tons behind the tender, was 1,212 ft. 1174 in. in 
length behind the tender, and contained seats for 1,026 
persons. Two combination brake vans provided the 
approximate equivalent of two-thirds of a car length 
for luggage space. 

Three classes of locomotives were employed in the 
A. A. R. tests—a Pennsylvania K4s type, a Chicago & 
North Western E-4 4-6-4 type, and a Union Pacific 
FEF1 4-8-4 type. The latter, which has the greatest 
horsepower capacity and develops a tractive force of 
63,500 Ib., presents the most pertinent comparison with 
the Duchess type locomotive employed in the L. M. S. 
tests. This locomotive is of the same dimensions and 
proportions as the Coronation Scot locomotive now on 
exhibit at the New York World’s Fair. It differs 
principally in that it is one of a group of these loco- 
motives which were built without streamlining and, as 
a result, has a total engine weight approximately 6,500 
lb. less than that of the Coronation Scot streamline 
locomotive. It has a tractive force rating of 40,000 Ib. 

The Union Pacific locomotive has developed a maxi- 
mum indicated horsepower of about 4,900 and weighs 
415.75 tons. The combined weight of train and loco- 
motive is 1,420.75 tons, and there is about 3.5 indicated 
horsepower per ton of combined train and locomotive 
weight. The Duchess class locomotive on the test runs 
developed a maximum drawbar horsepower of about 
2,500 and a maximum indicated horsepower (calcu- 
lated) of about 3,350. This locomotive weighs 181 
tons and the combined weight of locomotive and train 
is 857.5 tons. This is an indicated horsepower of 3.9 
per ton of combined train and engine weight. 

On a fairly comparable basis the American coaches 
provide seats for 11 per cent more passengers than are 
accommodated in the British train. The weight of the 
American train behind the tender is 49 per cent greater 
than the British train, and the locomotive is 130 per 
cent heavier than the British locomotive. 

The L. M. S. test train, however, was much heavier 
than the limit of 470.5 tons which now obtains on the 
Royal Scot service, which is handled by the locomotive 
tested. With a train of this weight behind the tender 
the combined engine and train weight is 651.5 tons and 
there is an indicated horsepower capacity of 5.15 per 
ton of combined train and locomotive weight. With 
a locomotive of the capacity of the Union Pacific 4-8-4 
type 5 hp. per ton of combined train and engine weight 
would limit the weight of the train behind the tender 
to 584 tons and to no more than seven coaches, of 
the capacity and weight of those employed in the 
A. A. R. tests, in addition to the dynamometer car and 
the baggage car. 

To provide a ratio of 5 hp. per ton with the 1,000- 
ton train would require a locomotive capable of de- 
veloping about 8,000 cylinder horsepower which would 
weigh about 660 tons, if proportionately the same 
weight as the Union Pacific locomotive. It is evident 
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that the economically practicable basis for the solution 
of high speeds in America is reduced train weight as 
well as increased horsepower capacity. 


New Books 


Toot Maxinc. By Charles Bradford Cole, M. E., Pub- 
lished by the American Technical Society, Drexel 
avenue at Fifty-Ninth street, Chicago. 413 pages, 
475 illustrations. 5% in. by 8 in. Price, $3.50. 


This "how-to-do-it" book leads the apprentice tool- 
maker from the simple facts about his personal tools 
and the equipment which the shop provides, to the 
processes of the toolmaker's craft. This is done 
through the actual presentation of typical jobs, these 
jobs being presented as finished working drawings 
from which the tools they represent may be made. 
American and National Standard screw threads for 
bolts, nuts, machine screws, and threaded parts are 
given in the appendix. 


PROTECTIVE COATINGS FOR METALS. American Chem- 
ical Society Monograph Series No. 79. By R. M. 
Burns, Ph.D., assistant chemical director, Bell Tele- 
phone Laboratories, and A. E. Schuh, Ph.D., director 
of research, United States Pipe and Foundry Com- 
pany. Published by the Reinhold Publishing Corpo- 
ration, 330 West Forty-Second street, New York. 
385 pages, 5V4 in. by 9 in. Price, $6.50. 


About three years ago, upon invitation and with the 
consent of H. S. Rawdon, author of “Protective 
Metallic Coatings" which was published in 1927, 
Messrs. Burns and Schuh undertook to revise Mr. 
Rawdon's book. During the process, however, it was 
found expedient to enlarge the scope of the book to 
include protective coatings of all types, including paint, 
that those interested in corrosion prevention might be 
given more comprehensive information on the subject. 
Hence, the present volume is designed primarily for 
those who have problems of protection, although con- 
siderable information is given on the production of 
protective coatings so that the reader may have a better 
understanding of the nature of the various coatings. 
The sixteen chapters cover Protective Coatings and the 
Mechanism of Corrosion; Surface Preparation for the 
Application of Coatings; Types of Metallic Coatings 
and Methods of Application; Zinc Coating by Hot-Dip- 
ping Process; Zinc Coating by Electroplating and Ce- 
mentation; Protective Value of Zinc Coatings; Cad- 
mium Coatings and Their Protective Value; Tin 
Coatings; Nickel and Chromium Coatings; Coatings 
of Copper, Lead, Aluminum and Miscellaneous Metals ; 
Coatings of Noble and Rare Metals; Methods of Test- 
ing Metallic Coatings; Composition of Paints and 
Mechanism of Film Formation; The Durability and 
Evaluation of Paints; Paint Practices, and Miscel- 
laneous Coatings. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Carbides in a 
Railroad Shop 
By C. G. Williams* 


The writer walked into a railroad shop of one of the 
largest railroad systems in the country to talk carbides. 
He was sent to see the assistant shop superintendent who, 
after listening to our remarks, said “That steel is no 
good—I have tried it all and it won't stand up. I tell 
you.” At the continued statement that he had never 
seen that type or grade of carbide-tipped tool, and the 
suggestion that it be given a trial which would increase 
production enough to offset any interruptions in shop 
work, he grumblingly said: “All right, if vou want to 
try it, come on." 

He walked down the shop until he came to a 36-in. 
lathe that was nearly new, on which they were recondi- 
tioning piston rods. The lathe was equipped with a 
special tool holder and a ball-bearing tailstock center, so 
it was known that there would be a minimum of vibra- 
tion, for nothing will start up vibration quite as quickly 
as the old conventional tool post. The machine was 
powered with a 25-hp. motor, thus assuring no difficulty 
from lack of speed or power, as the cut at no time would 
be in excess of 349 in. deep. The mechanic operating 
the lathe was ordered to give every co-operation, so no 
time was lost in giving him a tool to start the work. 

When asked the price of the tool, which had a shank 
1 in. by 2 in. by 8 in. and a tip 946 in. by V in., the 
assistant superintendent was told that in the milled and 
brazed condition the cost would be $20.26 for a single 
tool but that in large quantities the price would be lower, 
at which he yelled "$20.26 for that tool! what do vou 
think we are made of, money?" The reply was, "Keep 
your shirt on and don’t yelp until you are hurt. Just 
wait until you see what can be done." 

The machine was being operated at 58 surface ft. per 
min., with a depth of cut from 145 in. to 349 in. and a 
feed of .024 in. per revolution. When the operator had 
clamped the tool in the rest, he was requested to set the 
speed at 214 r.p.m. or 294 s.f.m., at which every one 
drew a deep breath and the mechanic let his out with a 
long drawn out "What!" "Just 214 r.p.m." was the 
reply, and that was what we got, with a depth of cut 
and feed as used before. 

When the first piston was completed and a new one 
put into the lathe, the operator was asked to set the 
speed at 296 r.p.m. or 406 s.f.m. By this time we had 
an audience which apparently expected to see some one 
get killed, but nothing happened. The depth of cut and 
feed were held as before. 

As there was no accident while turning this piston 
rod, another one was set up and again the speed was 
stepped up, this time to 398 r.p.m., which for that pis- 
ton gave 673 s.f.m. Feed and depth of cut were the 
same as formerly. Will some one please figure the 
savings made on this last piston on a surface cut 52 in. 
in length? 

This railroad has several Diesel road locomotives and 
also Diesel powered switching locomotives. In recon- 
ditioning them, the shop men try to follow recommenda- 
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tions laid down by Canadian railroad officers, such as 
building up the worn journals on the crank shaft by 
chromium platingt. also in "stepping" the sizes of pis- 
tons and cylinders. 

In the case of chromium-plated crank shafts, it was 
found that this process entailed more work than for- 
merly, as the bearing must be reground or remain off 
center to a greater degree than as worn, also there must 
be added to the cost of reconditioning, the cost of plat- 
ing, which in itself was no small item. 

At this stage of the game, this carbide demonstrator 
walked into the shop to be greeted with profanity. Some- 
what later a suggestion was made “Why not build up the 
pistons with aluminum allow spray and the crank-shaft 
bearings with sprayed 1.25 carbon-steel wire.” “It has 
been tried elsewhere and is no good. It can’t be ma- 
chined, and grinding takes too long,” was the reply. Oh 
yes, it has been tried and successfully machined with 
carbide-tipped tools at 185 s.f.m., roughing cut .080 in. 
deep and .018 in. per revolution feed. For finishing, 
the same speed (the limit of the belt-driven lathe), 
.002 in. depth of cut and .018 in. per revolution feed 
are used, no grinding being required and making a very 
fine lasting and hard-surfaced bearing, with a Brinell 
hardness of 550. 

“But we will need to purchase a spray gun, a gas 
furnace for brazing on the carbide tips, a grinder and a 
lot of special grinding wheels,” comes the objection. 
What of it? This equipment will prove a good-paying 
investment, badly needed to bring railroad maintenance 
practice up-to-date, as compared with that of increasingly 
active competitors in the field of modern transportation. 


Heating Work 
In the Boiler Shop: 


As a readily portable source of intense heat, which is 
easily controlled and easily localized, the heavy-duty 
heating blowpipe is admirably adapted for the forming 
and fitting of locomotive boiler plates. In one locomo- 
tive boiler shop, where the oxyacetylene flame has re- 
placed former heating methods, completion of several 
operations, which previously required hours of labor, is 
now simply a matter of minutes. 

The straightening of pressed flanges on firebox back 
heads is one of these operations. These back heads are 
first shaped on a heavy press to provide a flange for the 
riveted lap joints between the back head and wrapper 
sheets. This flanging operation leaves an irregular edge 
which is heated by means of the blowpipe without danger 
of warpage and then straightened with a hammer and 
flattener. The flanged fire door opening in the center of 
the sheet is also included in this preliminary straighten- 
ing operation. 

The back head is then placed on a steel straightening 
block for finishing. Additional local heating and flat- 
tening with a sledge hammer and a flattener produce a 


T See Railway Mechanical Engineer, November 1937, Methods Used on 
the Canadian National for Maintenance of Diesel Engines, page 509. 


1 Reprinted from the May, 1939, Oxy-Acetylene Tips. 
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long, thin taper on the flange. This assures a straight 


and smooth edge where the back head is to be joined 
to the rest of the outside firebox sheets. 
similarly tapered. 

By means of the blowpipe, heat is applied to the joints 
of the boiler and firebox sheets which are fitted and 


Side sheets are 


Heating the flange of a locomotive firebox back head during 
preliminary straightening 


bolted together prior to riveting. When the plates are 
properly heated, they are hammered into close contact 
and the bolts are drawn tight until a snug fit is assured. 
Minor straightening is accomplished with a dolly and a 
hammer . 

The use of the blowpipe makes it possible to apply 
heat, during the fitting operation, to either the throat 
sheet, the back head or the wrapper sheet without heat- 


Flanged nipples formed with a tapered punch and 
hammer after heating 


ing the rest of the assembly. Because the highly con- 
centrated heat of the oxyacetylene flame is thus confined 
to a small area and applied only where it is needed, pos- 
sible plate distortion requires little consideration. 

The oxyacetylene flame is also used in forming flanged 
nipples in the boiler plate. The three nipples illustrated 
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are located in the throat sheet between the boiler and the 
firebox. Each was formed by heating the metal around 
the hole with the blowpipe flame and driving the hot 
metal to the outside of the sheet with a tapered punch 
and hammer. : 

The production of such consistently well-formed nip- 
ples has been possible only since the oxyacetylene was 
introduced as a heat source for this operation. In using 
previous forms of heating, it was almost impossible to 
localize the heat sufficiently to assure equally good 
results. 

During the performance of work of this type inside 
the boiler or in other confined spaces, there should be 
adequate forced ventilation, or the operator should be 
equipped with a mask that is supplied with air from an 
outside source. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those «who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Methods of Determining 
Satisfactory Welds 
Q.—What methods can be employed to determine whether or 


not a weld is satisfactory, assuming the test specimens meet all 
requirements ?—F. R. D. 


A.—There are four recognized methods of inspecting 
the quality of welds. 

Inspection with Stethoscope—The stethoscope is used 
mostly as an inspection preliminary to making X-ray 
examinations of doubtful regions. By listening with the 
stethoscope while tapping gently along a welded seam 
with a light hammer, an experienced person is able 
to detect the difference in sound when the hammer strikes 
the weld in the immediate vicinity of a fault. Its ef- 
fective use requires a high order of perception of sound 
quality, together with considerable skill and training. 

Electro-Magnetic Method of Inspection—The mag- 
netic reluctance of a weld of ferro-magnetic material is 
increased by any fault occurring in it. Hence, when a 
magnetic flux is passed through the weld and adjacent 
base metal, with the lines of a flux approximately at 
right angles to the weld, there will be more flux leakage 
directly over the faults than at good portions of the 
weld. The faults can be detected either by. sifting iron 
filings or iron powder on a piece of paper placed on the 
weld and observing the picture formed, or by exploring 
with an instrument capable of reading the strength of 
the leakage flux. This method is quite sensitive to cracks 
or poor fusion at or only a short distance under the sur- 
face of the weld, particularly if the weld be smooth and 
flat and in a flat position. The sensitivity is considerably 
impaired by the rough surface of the weld, by sloping 
or vertical surfaces, or by the fault being buried far be- 
neath the surface. 

(Continued on page 239) 
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Wolf! Wolf! 


Tue boy in the second reader cried “wolf” once too 
often and lost his sheep. H. R. Long, general foreman 
for the S. P. & W. at Plainville, did the same thing and 
came very near tying up the whole railroad. 

When the company physician told John L. Starkey 
that he could take ninety days off and perhaps live to 
enjoy a pension, or stay on the job and let his widow 
collect his insurance, Starkey decided in favor of pros- 
pects of a pension. 

When H. H. Carter, the master mechanic, suggested 
to Jim Evans, the roundhouse foreman, that he take over 
in Starkey’s place, Evans vetoed the idea. “My job 
will drive a person nuts,” Evans said, “and that one will 
worry you to death. I prefer to be a living lunatic.” 
Evans laughed to show that he was joking, but he didn’t 
take the job. 

One of the backshops where Long was foreman was 
temporarily closed down. He was sent to Plainville to 
fill the vacancy while Starkey was recuperating. 

“T’ve heard this is a pretty hot job,” Long told Evans, 
“but I don’t see why it should be.” 

“Oh, it’s not so bad," Evans said. “The worst trouble 
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is the roundhouse is too small and we are way out here 
on the tail end of the railroad where it takes quite a while 
to get material." 

“Well, I'll leave it with you for the rest of the after- 
noon," Long said. "See you in the morning." 

The new general foreman was on the job bright and 
early next morning. He and Evans both arrived at about 
the same time. Evans went into the back office to change 
clothes. Long stopped to look at the dope book and 
some work reports that were laying on the desk in the 
front office. 

“The engineer reported the driving-boxes pounding 
bad on the 5082," Long said. “Maybe we had better 
run her over the drop-pit and drop the drivers." 

"Good idea," Evans agreed, "if you've got enough 
engines without her." 

“The 5071 is reported not steaming," Long read from 
another report. 

“And,” Evans added, “the engine rides hard. Stewart 
came in on her, didn't he?" 

"Yes; how did you know ?" 

“That’s easy—no engine ever steams good for Stewart 
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and they all ride hard.” Evans pulled on a jumper and 
reached for his battered old derby. “I'm going to the 
roundhouse and get the work reports lined up.” 

“O. K.," Long said. “I'll be with you shortly." 


Tue new general foreman didn't say much the first day, 
but it was very evident he wanted to. Several times he 
acted nervous as a country cat in town. One time when 
an engine was called for 11:30 and was still in the house 
at 10:45, he chewed off all the finger-nails on his left 
hand and was just starting on his right when the hostler 
came after the engine at 10:55. 

Next morning Long decided to speed things up a little. 
He started in at the drop-pit. 

The 5085 was scheduled to be out in a couple of davs 
and unless something unusual happened, it would be. 
Machinist Cox was grooving the crown brasses and the 
drivers would be ready that day. 

"How soon will you be ready to start putting the 
drivers up?” Long asked the machinist. 

“Oh, sometime tomorrow,” Cox replied. 

“We've got to get her sooner than that,” the general 
foreman said. I’m figuring on running her tomorrow 
night. Rush the work up,” he added. 

Cox, willing to accommodate, pitched in. By extra 
effort and letting a few little things go, he was ready 
to start up with the drivers before five o’clock that day. 

Next morning about ten o'clock, Long told the fire- 
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The tractor, fortunately for the foreman's blood pressure, was 
available. An hour later it was slithering over wet rails and 
slippery mud around the turntable pit pulling the table 


builder to get the 5085 hot. He marked the engine up 
on the board to run that night. 

"What are you trying to do ?" Cox's helper complained. 
“Use up all the work there is in one day?” 

“The general foreman said he had to have the engine 
today," Cox replied, "and it's up to us to get it." 

At 4:30 the 5085 was finished. The hostler ran it off 
the drop-pit and into another stall Next morning the 
engine was still standing there and it stood all day. 

"Guess old hurry-and-rush didn't need the 5085 bad 
as he made out," Cox's helper commented. 

"Guess you're right," the machinist agreed. “But 
maybe something happened and he didn't have to have 
the engine." 

The nickname “Hurry-and-Rush” stuck and the gen- 
eral foreman lived up to it. Every job was an emergency 
and every engine was needed immediately if not sooner. 

The 5088 valves were reported blowing.  Machinist 
Martin and his helper were given the job of pulling the 
valves. 

They had just started when the general foreman came 
by. “Get it soon as you can," Long told the machinist. 
"['ve got to run her west at 1:30. I want to look at the 
bull rings when you get them out," he added. 

“O. K.” Martin said. “We'll have them out in a 
little while." 

When the general foreman inspected the valves, it was 
found that new packing rings would suffice for the 
present. New bushings and bull rings would be needed 
sometime soon, however. 

“All right," Long said, "I'll give you a requisition for 
rings. Get them in soon as you can." The general 
foreman gave him the requisition and went to the store- 
room. 

"How many valve bushings and bull rings for 5000s 
have you got on hand?” Long asked the storekeeper. 

“Two of each," the storekeeper replied. 

“That’s not enough;" the foreman shook his head, 
"order two sets of each—better wire for them and have 
them shipped passenger." 

The 5088 didn't run until sometime that night. Ma- 
chinist Martin was sore as boil ready to burst because 
he had worked at top speed to get the engine finished 
and then it didn't run. 


BBy the time the general foreman had been on the job 
two weeks, nobody paid any attention.to his urging. If 
it made any difference, there was a tendency for the work 
to slow down. 

In the meantime, Evans was having trouble of his own 
and the general foreman interfering in the roundhouse 
didn't help any. Once or twice Evans had tried to talk 
to the general foreman about how conditions were getting, 
but Long didn't seem to realize what the trouble was 


237 


and changed the subject. The general foreman blamed 
the men; said they were laying down on him. 

“The men are all right," Evans told him. 
about as good as you'll find any place.” 

“But it doesn’t seem like they are getting the work out 
like they should," Long said. "I don't like the idea of 
waiting until the last minute to get an engine ready." 

"Neither do I," Evans said, "but we can't help it. 
That's a running repair job for you. I'd like to have 
at least one extra engine readv to go at all times, but it 
can't be done." 

"Why can't it?" Long asked. 

“Well, in the first place," Evans told him, “if we had 
an extra engine, the officials would make us store it. In 
the second place, we're not going to get it. We're 
getting along fairly well—only had one engine failure 
since you came." 

“Maybe so," Long admitted, “but I've nearly had heart 
failure a dozen times a day." 

“That’s part of the job too," Evans told him, “if you 
let it affect vou that way. Have you noticed the tires 
on the 5083?” 

"No, I'll go look at them." The general foreman 
walked out to the inspection pit where the 5083 was 
standing. The tires were getting in bad shape. The one 
on the right main driver in particular had a sharp flange 
and all were tread worn. The tires were too thin to stand 
another turning, too. 

Long hurried out where the tires were stacked to see 
if there were some that could be used. There weren't. 

He rushed to the storeroom. “Say, how about a set 
of tires for the 5083?" he asked the storekeeper. "I 
need them right away." 

“Will this afternoon be soon enough?” 

“Rush them up," Long said. “The ones on her are 
not in condition to make a trip. 

“O, K.,” the storekeeper agreed without enthusiasm. 
“And say, what about those bull rings and valve bushings 
I had shipped passenger? They’re still here.” 

“We'll need them,” Long said. “In fact, they're need- 
ed right now if I could get time to use them.” 

: The storekeeper made a memorandum to order the set 
of tires and promptly forgot about it, for the time being, 
at least. Two days later he sent the requisition off, but 
without notation to rush them. 


“They are 


onc had been in Plainville four weeks when things 
seemed suddenly to go all to hell. It started Monday 
morning with a rain that would have started Noah to 
loading animals. Heavy rains are not usual in Plain- 
ville. As a result no one is ever prepared when one 
_ comes. 

The roundhouse roof leaked worse than army pup 
tents during the World War. By eight o’clock the 
roundhouse office looked like a houseboat standing in a 
lake. Between each pair of rails going to the turntable 
a small river flowed, the water cascading into the turn- 
table pit. No one noticed that the drain was stopped 
until the water was over the circular rail and rapidly 
rising. By the time the water service men were located, 
the water had risen six inches more. 

The big gears on the turntable tractors were dipping 
water when Ned ‘Sparks, the electrician, noticed them. 
He watched while the table was being turned. At high 
speed the gear teeth carried the water up and sprayed a 
large portion on the motors. 

“Say,” Sparks yelled to the hostler helper who was 
operating the table. “slow down! You're going to 
drown them motors !" 

The hostler helper, if he heard, didn’t heed. The 
table continued to turn as fast as the motors would turn 
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it. The electrician rushed over to the cab. By the time 
he got there, the hostler helper was lining the table. 

"]f vou run the table full speed, water splashes over 
the motors," Ned told the hostler helper. "Run it slow 
as vou can or you'll burn the motor out." 

“O. K.," the helper agreed as he waved a watery signal . 
to the hostler. 

The water service men waded in waist deep and probed 
at the drain in the turntable pit trying to open it up. 
Results, if any, were only to wedge tighter whatever 
obstruction clogged the drain, and the water continued 
to rise. 

At 9:30 the turntable gears were half submerged and 
running the table slow didn't prevent water being thrown 
on the motors. The rain had eased up a little, though. 
and light streaks in the clouds indicated that it would 
quit altogether soon. 

The electrician told the hostler that running the turn- 
table might cause the motors to be ruined. 

All engines that were to run soon were out of the 
house, but three were standing ready to go in. The 
hostler was waiting for the water to subside somewhat 
in the turntable pit before putting the engines in the 
house when the general foreman came out. 

“Why don't vou get them engines in the house?" Long 
asked the hostler. 

“The electrician said it might ruin the motors . . . 

"We've got to get them engines in the house," the 
foreman interrupted. "Have your helper line up the 
table.” 

“O. K.” The hostler went in search of his helper. 

The electrician, hearing the turntable running, rushed 
out to see what was going on. 

The hostler helper mindful of what Sparks had told 
him was running the motors at slow speed. The general 
foreman was imitating a chicken crossing a road covered 
with hot asphalt. He stood it long as he could. “Is 
that as fast as it will run?" Long yelled. 

“No, but the electrician—" 

*Blast the electrician! Hurry up and get them en- 
gines in the house. Let me have it!” 

The foreman fairly grabbed the controller handle. 
Br-r-r--r!-- the roller sang over the notches as he 
shoved the handle all the way round. 

The traction wheels spun on the wet rail. The gears 
became whirling fountains and the motors became wet. 

Some motors will run submerged in water, but they 
are designed for that purpose. The ones on the turn- 
table at Plainville are not that type. The motor on the 
cab end went out first. The electrician was standing bv 
the side of the pit waiting for it to go when it happened. 
There was a flash of fire under the cab. An instant later 
the overload relay kicked out. Long stopped the turn- 
table. 

"What happened?” he asked. 

“Motor grounded," Sparks told him. “It got wet." 

*One motor will turn the table, won't it?" 

“Yes, but I'm afraid it's wet too." 

"We've got to get these engines in the house." 
foreman shoved the controller handle around. 

The one motor groaned a protest and started, pulling 
the table alone. He got the first engine in the house, but 
the other motor quit before the table was spotted for 
the second. 

*How soon can you get it going again?" Long asked 
the electrician. 

"I've got one extra motor," Sparks said. “We might 
be able to get it going tonight or maybe with good luck 
late this evening." 

"We've got to get the engines out," Long said earnest- 
ly. “How we going to do it?" 
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“The maintenance of way has a big caterpillar we used 
one time," Sparks told him. “I don't know whether it's 
in town or not. The division engineer would know.” 

The tractor, fortunately for the foreman’s blood pres- 
sure, was available. An hour later it was slithering over 
wet rails and slippery mud around the turntable pit pull- 
ing the table. It was a slow process, but the tractor 
made it. 


HBr one o'clock the rain had stopped and the sun was 
shining brightly, but trouble didn’t leave with the clouds. 

Two delays getting engines out could be charged to the 
turntable, but a broken main pin couldn’t. The 5077 
was nine miles out when it happened. The engineer was 
on short time to beat the Limited into Plainville when 
the pin let go. Sixty miles an hour may not be so fast 
nowadays, but the back end of a main rod turned loose 
at that speed will do a lot of damage. 

The 5068 was sent out to bring the train and crippled 
engine in. 

About two o’clock that afternoon the dispatcher called 
and said he wanted an engine about midnight for an 
extra east. "It's a Chamber of Commerce Special,” the 
dispatcher said, “and mighty important. The general 
manager is on the train,” he added. 

“What are we going to use?" Long asked Evans. 

“The 5083 should come in on 71 about four o'clock," 
Evans said. We might use her. 

About two-thirty a message was received from the 
foreman at Sanford, the next division point east: "The 
federal inspector examined tires on engine 5083 date. 
Suggest they be renewed before engine is dispatched 

in.’ 

Long read the message and headed for the storeroom 
like a belated whirlwind. “How about the tires for the 
5083? Have you got them yet," he asked excitedly. 

“Next week," the storekeeper replied placidly. “You 
haven’t used all them bull rings yet.” 

"But I've got to have them." The general foreman 
laid the message on the storekeeper's desk. 

"Let's see;"—the storekeeper picked up a stack of 
bills—"'they should be in about day after tomorrow." 

Long sputtered and fizzed like soda in lemon juice, 
but that didn't get the tires. "I told you I was in a rush 
for those tires," he said. 

"Yes, and you told me you were in a rush for those 
bull rings and valve bushings, and everything else I've 
ordered in the past six weeks," the storekeeper re- 
minded him. 

That was that and nothing to do about it. The general 
foreman left the storeroom and went back to the round- 
house office. “Now what are we going to do?" he 
asked Evans. 

“TIl guess with you," Evans said soberly. “It looks 
pretty bad. We might get enough men on the 5084 and 
get her off the drop-pit." 

“It’s a slim chance," Long said, "but our only one." 

Chances of getting the 5084 finished were slimmer than 
the foreman had feared. Cox hadn't even started putting 
the wheels up. 

"We've got to get this engine finished and out by ten 
o'clock tonight," the general foreman told the machinist. 
“TIl give you some help on it," he added. 

“O. K.," Cox agreed, "we'll do our best.” 

“Another rush job on an engine to stand around two 


or three days after it's finished!" Cox's helper said, 


when the foreman had left. 

“Don’t worry," Cox said. “I’ve quit rushing." 

Two other machinists and their helpers were sent 
down to the drop-pit to help on the 5084. The general 
foreman told them as he had told Cox that the engine 
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had to be out by ten o'clock. They didn’t believe it 
either. 

At five o'clock it was very evident that the 5084 would 
not be finished. All of the men were working but with- 
out hurrying. If any difference, they were working more 
slowly than usual. 

Long raved and stormed, but it had no effect on the 
men except possibly to cause them to slow up a little 
more. ` 

*What can we do?" Long asked Evans for perhaps the 
hundredth time. 

Evans scratched his head thoughtfully. “Will you do 
what I say if I make a suggestion ?" 

“T’ll do anything if there's any chance of getting the 
5084 finished." 

“All right! Don't come around the drop-pit until 
10:00 tonight. Yes—you might come around about 7 :30 
with a lot of sandwiches and a pot of coffee; and don't 
say a word to any one when you do." 

“T don't understand," Long said. 

“Well, I'll tell you.” Evans bit off a hunk of ‘ shorse- 
shoe". “You've hollered wolf so often the men don't 
believe you when one really shows up. I don’t know 
whether we can get the 5084 finished or not, but we'll 
try." 

“I hope it works," Long said. ` 

Evans went to the drop-pit right after the five o'clock 
whistle blew. The machinists were standing around not 
knowing exactly whether to work or not. 

“Fellows,” Evans began, "we're in a hole. We've got 
to have this engine out tonight. And when we finish it's 
got to run. Can we do it?” 

No one answered. 

"If we can, pitch in;" Evans went on, "if we can't 
there's no use working overtime on it." He turned and 
walked away satisfied by the look on the men's faces that 
every effort would be made. 

Evans was right. At 10:15 the 5084 rolled across 
the turntable. If the consumption of valve oil jumped 
that month, it was because every bearing on the 5084 was 
dripping with it; but she ran. And the general foreman 
learned it’s a good idea not to shout "wolf" until the 
animal appears. 


Locomotive Boiler 
Questions and Answers 
(Contnued from page 235) 


Inspection by X-Ray—Weld metals can be X-rayed 
and their internal defects clearly visible on photographic 
plates. If there are cracks, holes or general porosity 
within a weld, the X-ray photograph will reveal the con- 
dition. The method is simple. It consists of placing an 
X-Ray tube on one side of the weld and the photographic 
plate on the other. After proper exposure, depending 
upon the thickness of the material and the strength of 
X-Ray, the plate is developed and examined for defects 
in the weld. This method is widely used as final in- 
spection of pressure vessels which come under Class I 
of the A. S. M. E. Boiler Code. 

The Gamma Ray Method—Newer than but similar to 
X-Ray inspection is inspection by Gamma Rays. The 
Gamma Ray emanates from radium. "This ray penetrates 
the weld more quickly than the X-Ray and is therefore 
used either for inspecting heavy work, which would re- 
quire impracticably long X-Ray exposures, or for speed- 
ing up inspection on ordinary material. 
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Welding the Ends of 
Longitudinal Butt Straps 


Q.—On page 157 of the April, 1938, issue of the Railway 
Mechanical Engineer you answered a question on the welding of 
the outside welt strap. In this particular joint there are five rows 
of rivets. Would the same welding be applied to a joint in which 
there are only three rows of fivets? Our instructions are that 
any welding on the boiler barrel be protected by riveting. Do 
you consider this to be necessary, and if so, would the inside 
welt strap on the joint shown in the April issue be taken as 
protecting the weld?—E. L. B. 


A.—The seal welding of the shell and the outside butt 
strap for tightness would apply to a triple-riveted seam 
in the same manner as to a quadruple riveted seam. 

In the case of the seam submitted with the question, 
as illustrated in Fig. 1, it would only be necessary to weld 
along the shell course for 12 in. as shown, the outside 
butt strap at this end of the seam being on top of the cir- 


12" Weld 


Fig. 1 


cumferential seam and can, therefore, be readily caulked ; 
the 12-in. weld along the shell course seals the end of 
the seam. 

The illustration shown in the April issue shows the 
opposite end of the seam where the outside butt strap 
and the circumferential seam are in the same plane, mak- 
ing it difficult to caulk the edge of the outside butt strap 
adjacent to the shell course and for this reason, seal weld- 
ing is used in place of caulking around the end of the 
outside butt strap in addition to the 12 in. along the shell 
course. 

In all cases where the strength of the structure is de- 
pendent upon the strength of the weld, the weld should be 
reinforced so that the safety of the boiler is not dependent 
upon the strength of the weld. 

The welding of the ends of longitudinal seams as illus- 
trated in Fig. 1 does not in any way affect the strength 
of the structure in that the strength of the seam or its 
efficiency is not dependent upon the strength of the weld 
which is used only to seal the end of the seam. 


Layout Work for Apprentices 


Q.—Where can a textbook be obtained that deals with the 
laying out of the parts that make up a locomotive boiler. We 
have 14 boilermaker apprentices and some of the older boys 
have taken the usual work in developing surfaces. Since some 
of them are nearing the completion of apprenticeship, I would 
like to give them some locomotive boiler layout work, and as 
a matter of fact, have had "Laying Out for Boilermakers" on 
hand for some years now. However, the section on the loco- 
motive boiler by W. E. Joynes seems rather advanced for our 
apprentices and I wonder if there is anything else that you 
could recommend to us that treats the subject somewhat sim- 
pler?—G. A. H. 

A.—I would suggest that you contact the apprentice 
supervisors of other railroads who have apprentice 
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courses. There are several who have very fine courses 
for boilermaker apprentices. 

I do not know of any textbook dealing with the sub- 
ject of laying out for boilermakers that would answer 
your purpose. 

The general practice is for the apprentice supervisor 
to originate a selected course, starting with geometric 
problems, then simple layouts in which the apprentice 
completes the third view, followed with simple layout 
problems ; illustrating the three methods of development ; 
first, parallel line construction, second, triangulation and 
third the radial line method of development, following 
this with problems relating directly to boiler work. 

Such a course could be taken from the article “Ele- 
mentary Plate Layout" starting in the June, 1934, issue 
of the Boilermaker and followed by Practical Plate De- 
velopment starting the March, 1935, issue of the same 
publication. 


The Causes of 
Cinder Cutting 


Q.— What is the cause of the cinder cutting of the tubes and 
flues of a locomotive boiler at the firebox end and how can this 
trouble be overcome ?—J. H. 


A.—Cinder cutting of tubes and flues at the firebox 
end of a locomotive boiler generally takes place at the 
bottom of the tube and flues directly ahead of the fire- 
box tube sheet, and is due to the high velocity of the 
forced draft entering the tubes and flues causing the 
unburned cinder to cut and gradually wear the tubes and 
flues thin, until the pressure around the tubes breaks 
through causing a leak. 

Cinder cutting is often caused by the use of an im- 
proper arch and can often be remedied by a change in the 
arch-brick assembly. On locomotives where this trouble 
cannot be overcome, it can be reduced to a great extent 
bv applving heavier gage safe ends on new or replace- 
ment tubes and flues. 


Improved High-Production 
Turret Lathes 


Many new refinements to improve the performance and 
ease of operation, increase machine life and further ex- 
tend its field of usefulness have been incorporated in the 
new Gisholt 1L, 2L and 3L high-production turret lathes, 
built by Gisholt Machine Company, Madison, Wis. They 
have bar capacities ranging from 214 in. diameter to 
414 in. diameter and from 36 in. long to 48 in. long. The 
lathes have a swing over the ways ranging from 19 in. 
to 26 in. and employ chucks ranging from 12 in. in 
diameter to 21 in. in diameter. They are intended for 
both high production of similar pieces and small lot 
jobbing of various types of work, and are equally well 
adapted to both bar work and chucking work. 

High-carbon allov steel ways are a feature which 
give hardened bearing surfaces on all sides, including 
the top or main bearings, the sides for alinement and 
gibbing, and the bottom for clamping. 

The strongly braced headstock is cast integral with 
the bed casting, which makes an exceptionally rigid con- 
struction. The headstocks for all three models have 12 
different spindle speeds. the normal range of which in 
the 1L and 2L is from 20 to 486 r. p. m.. and for the 3L 
is from 12 to 333 r. p. m. A direct reading speed plate 
mounted on the headstock tells the operator at a glance 
the r. p. m. at which the spindle is running. 
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The spindle is mounted on precision-type tapered 
roller bearing and all shafts in the headstock, as well as 
the aprons, are mounted on anti-friction bearings. The 
gears are made of high-carbon chrome-molybdenum steel, 
hardened, and the tooth contours ground to give perfect 
rolling bearings and quiet operation. The high-speed 
gears are helical type. A double-multiple disc clutch is 
used for starting and reversing the spindle, and a power- 
ful multiple-disc brake automatically stops the spindle 
when the machine is shifted into neutral. The spindle 
nose is American standard flanged Type A1. 

The feeds and rapid traverse are controlled at each 
carriage independently of each other. Sixteen revers- 
ible power feeds in two ranges of eight each are avail- 
able for both longitudinal and cross feeds of the cross 
slide or the cross-feeding hexagon turret. The longi- 
tudinal feeds range from .004 to .136 and the cross feeds 
range from .002 to .068 in. on the 1L machine and .002 
to .084 in. on the 2L and 3L machines. The levers 
for engaging the feeds on the carriages have direct read- 
ing feed plates, which tell the operator at a glance the 
feed he is using in thousandths of an inch. The cross- 
feed screws on the cross slide and also on the cross-feed- 
ing hexagon turret have a large diameter dial graduated 
in one-thousandths of an inch, which permit the operator 
to feed to close dimensions and assist him in making 
quick set-ups. 

A safety shear pin in the feed train on each carriage 
protects the feed gears against overload due to tool fail- 
ure or accident and a safety friction affords similar pro- 
tection to the rapid traverses. All apron gears are made 
from alloy steel and heat treated. 

Multiple vee-belt motor drive is standard on all three 
models and the motor is mounted on the top of the 
headstock. The drive pulleys are balanced on Gisholt 
balancing machines, assuring vibrationless operation. 
Standard motor recommendations for the 1L machine 
are up to 10 hp. For the 2L and 3L machines, the 
motor recommendations are up to 15 hp. For high-speed 
operation, 15 hp. motors are recommended for the 1L 
and 20 hp. motors for the 2L and 3L machines. The 
motor is controlled by a conveniently located start and 
stop switch built into the headstock. 

Rapid traverses are supplied for the longitudinal travel 
of both carriages and also for the in and out travel for 
the cross slide on the side carriage. The rapid traverse 
levers are provided with colored knobs for the opera- 
tor’s convenience. 
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New Gisholt 3L high-production turret lathe with cross- 
feeding hexagon turret and three-jaw 


scroll chuck 


All three machines are equipped with either fixed- 
center hexagon turret or cross-feeding hexagon turret. 
The fixed-center hexagon turret is recommended for 
work occurring in sufficient quantities to employ multiple 
tooling such as multiple turning heads and piloted boring 
bars. The cross-feeding turret is particularly efficient 
on small lot work where the production is too small to 
absorb the set-up time for multiple tooling. This turret 
may also be locked on center and used with piloted turn- 
ing heads and piloted boring bars with the same ef- 
fectiveness as a fixed-center hexagon turret machine. 
The cross-feeding hexagon turret employs simple tools 
such as single point boring bars, single point tool hold- 
ers, etc. Holes are bored by adjusting the turret off 
center the desired amount. This not only provides an 
efficient method for handling small lot work and also 
varied types of work but it also keeps the tool cost at 
a minimum. 

The available attachments include a built-in taper at- 
tachment for the cross slide which is provided with a 
standard guide plate for cutting tapers up to 1% in. 
per ft. and 12 in. maximum length, or special guide 
plates may be furnished for tapers up to 3 in. per ft. 
and 6 in. maximum length. Tapers may be cut at any 
point within the travel of the cross slide. The hexagon 
turret taper attachment is also available, which is of the 
heavy-bed type design and permits cutting tapers or taper 
bores up to 8 in. taper per ft. and 12 in. maximum 
length. 

The new type collet chuck is the push-out type with a 
four-split master collet and pads. The new design per- 
mits collet pads to be easily changed without removing 
the collet hood or master collet from the spindle. Thread 
chasing attachments are available for both the side car- 
riage and for the hexagon turret carriage. They are of 
the leader and follower type and are designed for cutting 
extremely smooth and accurate threads. 

Compound rests with power angular feed are avail- 
able for all three machines. The compound rest is 
mounted on the cross slide and has 300 deg. of adjust- 
ment and may be set at any angle for machining angular 
surfaces such as the faces of bevel gears, etc. The com- 
pound slide has a graduated micrometer dial with a 
handle for setting the slide to the desired position. The 
compound has a dial graduated in degrees which facil- 
itates setting to the proper angle. 

These turret lathes are supplied with automatic lubri- 
cation to all important bearings. 
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Car Foremen and Inspectors 


Handling Devices at 


Battle Creek Wheel Shops 


T ue car-wheel shop of the Grand Trunk Western at 
Battle Creek, Mich., is notable not only for the compact 
and efficient arrangement of machinery, but for the many 
labor-saving devices developed for handling wheels and 
axles both inside and outside the shop. Machine equip- 
ment in this shop includes two axles lathes, one boring 
mill, two journal lathes, one wheel lathe and one wheel 
press. Because of the limited amount of floor space, ap- 
proximately 4,500 sq. ft., much of the wheel handling is 
done on one main elevated ramp for mounted wheels and 
two elevated wheel chutes, one for incoming new wheels 
and the other for outgoing scrap wheels. The entire 
operation is designed for direct movement of the wheels 
and axles through the shop, without the interference of 
backward or cross travel and with automatic air-operated 
devices replacing manual labor wherever possible. 

For example, referring to the first illustration, it will 
be observed that mounted wheels, loaded in special cars 
at various points on the Grand Trunk Western, are re- 
ceived at Battle Creek shops and the wheels unloaded on 
the elevated track or wheel ramp, which extends into the 
shop within 12 ft. of the wheel press. This track has a 


slight incline, which causes the wheels to roll by gravity 
to the end of the track in the shop, where an air-operated 
elevator cage automatically lowers them to the ground 
track and they fall on taper wedges, then rolling forward 
to the wheel press. 


Necessary repair operations on the 


Car wheels are turned for movement to storage tracks by means of 
an Ingersoll-Rand two-ton air hoist and mono-rail suspended under 
the main wheel ramp 
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Outside equipment for handling car wheels at the Grand Trunk West- 
ern Shops, Battle Creek, Mich. 


wheels and axles are performed, after which they are re- 
assembled and rolled out of the shop on the track under- 
neath the elevated ramp, to be placed on storage tracks 
or loaded in outgoing wheel cars. This method of opera- 
tion saves the obvious interference and confusion which 
can hardly be avoided when an attempt is made to handle 
both incoming and outgoing wheels on the same track 
at ground level. 

In the view of the elevated wheel ramp is shown the 
mono-rail and Ingersoll-Rand two-ton air hoist used in 
turning mounted car wheels for movement to storage 
tracks. The third illustration is a composite view show- 
ing the ingenious and effective elevated wheel chutes used 
in handling individual car wheels. New wheels, received 
in special cars from the manufacturer, are unloaded with 
a magnet crane and placed on the platform immediately 
adjacent to the wheel chute shown at the right. New 
wheels are simply rolled, one at a time into the air- 
operated elevator cage, which raises them to the level 
of the wheel chute down which they roll into the shop 
and within a few feet of the boring mill. Similarly, scrap 
car wheels, removed from axles at the press inside the 
shop, are raised by an air-operated elevator cage to the 
upper end of an elevated wheel-delivery chute, the outer 
end of which is shown at the left in the third illustration. 
A scrap car wheel is shown in the illustration just on the 
point of dropping from the end of the chute. "These car 
wheels are then loaded on an outgoing scrap car by 
means of a magnet crane. e 

It will thus be observed that the use of the main 
elevated ramp and the two wheel-delivery chutes not 
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only conserves floor space, both inside and outside the 
shop, but saves a great amount of manual labor, and 
hazard involved in rolling mounted and unmounted 
wheels from one point to another about the shop. By 
the present method, only a small amount of manual 
labor is involved in handling individual wheels at each 
end of the wheel chutes and in rolling finished mounted 
wheels in one direction out of the shop. 


Construction of the Elevated Ramp and 
Wheel Chutes 


The main elevated wheel ramp is made of 80-Ib. steel 
rails, supported on cross rails which are welded at each 
end to 10-in. vertical I-beams, set in a concrete base 
and spaced 9 ft. apart, with 18-ft. spans. One-inch cross- 
tie rods are provided to stiffen the structure, the outer 
end of which, adjacent to the wheel cars, is 9 ft. high. 
The rails are inclined about 1 ft. in 100 ft. so that the 
wheels move by gravity into the shop. A strongly- 
constructed jib crane, with 18-ft. boom, 16 ft. high, is 
equipped with an Ingersoll-Rand two-ton air hoist for 
handling wheels. 

In unloading a car of mounted wheels, received at the 
shop for reconditioning, a wooden extension platform is 
installed, so that by means of a short lift and slight swing 
of the boom, the wheels can be readily placed on the 
extension platform and started down the wheel ramp. 
When loading reconditioned mounted wheels, this wooden 
platform is removed and the wheels easily lifted from the 
outgoing ground track into the car, using the same jib 
crane and air hoist. The upper deck of the main wheel 
ramp is covered with plank between the rails to serve 
as a safe walkway when it is occasionally necessary for 
shop men to pass over it. The mono-rail, suspended 
under the center of the main wheel ramp, is equipped 
with a second two-ton Ingersoll-Rand hoist which pro- 
vides easy means for turning a pair of wheels at any point 
on the outgoing track. 

In the fourth illustration, mounted car wheels are 
stopped at the inner end of the main wheel ramp by a 
well-braced 3-in. vertical rod, operated by an 8-in. by jas 
in. air cylinder and extending just high enough to contact 
the leading car axle at its center. Just beyond the rail 
ends is an air-operated elevator cage of welded rail 
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Wheel chutes: Left—For 
delivering wheels from the 
shop; Below—For delivering 
new wheels to the shop 


construction which is capable of vertical movement in 
a rugged steel frame, being quided by suitable rollers 
bearing against the corner posts. and raised and lowered 
by cable extension from a 10-in. by 84-in. air cylinder. 
In the upper position, the elevator cage track lines up 
with that on the wheel ramp so that, when the holding 
piston rod is withdrawn, one pair of wheels rolls into 
the cage, where it is centered by a slight depression in 
the hinged supporting rails. When the cage reaches its 
lowest position, the wheel-supporting rails are given a 
slight tilt by contact with the shop floor and the wheels 
automatically roll onto a pair of taper wedges and thence 
down the track a short distance to the wheel press. The 
operation of the air cylinders which move the holding 
piston rod and also the elevator cage is controlled by 
air valves located within easy reach of the operator at 
the wheel press who can get another pair of wheels 
whenever needed by simply operating these valves and 
without leaving his place at the press. 

The car-wheel press, operated by two men, is equipped 
with two roller-type wheel carriers and a special block 
which enables the wheels to be pressed on without turn- 
ing the axle end-for-end, by first pressing the axle into 
one wheel and then slipping the block over the journal 
and pressing the other wheel on the axle. 

Referring again to the illustration showing the wheel 
chute for delivering new wheels to the shop, the con- 
struction of this device will be apparent. It consists 
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Air-operated elevator cage for dropping incoming wheels to the floor 
preliminary to pressing off 


essentially of welded rail construction, the 10-in. by 70-in. 
air cylinder being suspended from the top of a rectangular 
rail frame 16 ft. high with the side rails separated 34 
in. The elevator cage, is directly connected to the air- 
cylinder piston rod and is guided in vertical movement by 
four 3-in. rollers which contact the sides of the frame- 
work, The wheel chute runway is of simple construction, 
the weight of the wheels being carried on a single rail 
which contacts the treads, with two rails on each side 
serving as a guide to keep the wheels upright. The in- 
clination of this runway also is 1 ft. in 100 ft. and it 
extends through the shop wall, delivering wheels to within 
a few feet of the boring mill. 

This wheel chute is entirely automatic in operation. 
Each wheel, as received at the chute, is simply rolled 
into the cage and when all the way in, it trips an air 
valve which admits air to the operating cylinder, thus 
raising the cage to its upper position in which the wheel 


Balanced air lifting device used in handling wheels at the boring mill 
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rolls by gravity onto the inclined runway and on into 
the shop. The wheel is stopped at the end of the chute 
by side friction of the two upper guiding rails which are 
held a fixed limited distance apart by air pressure from a 
small 6-in. air cylinder. When it is desired to release a 
wheel from the chute, this can be done by means oí a 
foot-operated air valve which releases pressure in the 
holding cylinder and permits one of the wheels to roll 
out to the shop floor where it can be easily guided to 
the wheel press or placed in a temporary adjacent stor- 
age space. 

This brake device provides a positive safety feature 
but, in addition, two electric signal lights have been in- 


Scrap-wheel elevator and delivery chute—Axle carriers are seen in the 
center and foreground 


stalled in such a way that, in delivering new wheels into 
the shop by means of the wheel chute, when the wheel 
first enters the outside elevator cage a white light is 
shown at this point and a red light shows at the delivery 
end of the chute. When the wheel leaves the chute both 
lights are out. Shop men thus know by signal-light in- 
dication when a car wheel is coming down the chute 
into the shop. 

A similar wheel-elevator cage, but with a horizontal- 
acting air cylinder having a steel cable connection to the 
cage, is installed in the shop adjacent to the wheel press, 
where scrap wheels can be easily rolled into the cage, 
raised to the elevated wheel-delivery chute and rolled bv 
gravity through the shop wall and out to the pile of 
scrap wheels, as shown in one of the illustrations men- 
tioned. The inclination of the wheel-supporting rail in 
the scrap-wheel chute has to be slightly greater than that 
designed for handling new wheels, owing to the some- 
what greater resistance to free rolling. 

The balanced air lifting device, used in handling 
wheels at the boring mill, as shown in two of the illustra- 
tions, was not originally developed at Battle Creek 
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shops, but has been adapted to the local shop require- 
ments. It consists essentially of a hinged wheel-lifting 
unit used to raise new wheels from a vertical position on 
the shop floor to a horizontal position on a level with 
the boring-mill table, a balanced rotating steel frame serv- 
ing to place a new wheel on the boring-mill table, while 
the bored wheel is being removed. The hinged wheel- 
lifting unit, or supporting stand, as it is called, is operated 
by a 6-in. by 16-in. air cylinder. It is designed so that, 
when in the lowered position, the wheel flange rests 
directly on the shop floor and wheels may be readily re- 
moved from it, or rolled into position and leaned against 
it. 

The balanced light steel frame used in transferring 
wheels is about 70 in. long. It is equipped with three- 
point tongs at each end and is supported at the center 
on the piston rod of an air cylinder with 6 in. vertical 
lift and is arranged for easy rotation on this supporting 
piston rod. The three-point tongs automatically spread 
and grip the wheel flanges when the supporting beam is 
lowered. By applying air pressure in the cylinder both 
wheels are lifted simultaneously and the new wheel may 
be easily swung through a semi-circle while the finish 
bored wheel is transferred to the hinged stand. By re- 


Hinged wheel-supporting stand, which is operated by a 6-in. by 16-in. 
air cylinder 


leasing the tongs and again elevating the supporting 
beam it may be swung out of the way so that the new 
wheel may be centered in the boring-machine chuck and 
rebored. The finished wheel is lowered to the floor dur- 
ing this operation and rolled to the wheel press ready for 
application on an axle. Control of both air cylinders used 
in handling wheels at the boring mill is provided by 
means of air valves located within easy reach of the 
operator. 

A special air-operated swing crane gives effective serv- 
ice in handling mounted car wheels to and from the 
journal lathe. This is in reality a combined wheel hoist 
and swing crane with a 7-ft. steel boom arranged to 
swivel about a 3-in. vertical shaft which is capable of 
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Portable device for reboring axle centers to the correct angle 


12 in. movement up and down by means of a 16-in. air 
cylinder mounted under the shop floor. The vertical 
shaft is supported at both the top and bottom by bearings 
of special design to reduce friction, and it will be ob- 
served that tie rods which position the upper bearing are 
equipped with turn buckles to give accurate adjustment 
so that the boom will swing easily in either direction, but 
be sufficiently well balanced so as not to be moved by 
its own weight. 


Special equipment for handling mounted car wheels to and from the 


journal lathe 
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Referring to the illustration, it will be noticed that the 
outer end of the boom is equipped with a double-acung 
air cylinder, 4 in. by 39 in.. with special jaws on the 
piston-rod ends to contact the wheels firmly below the 
flanges and thus enable them to be lifted from the shop 
floor and readily swung into position between the lathe 
centers. This double-acting air cylinder and the support- 
ing bar and link are so designed that the wheels are held 
in a well balanced horizontal position. The actual work 
of centering the axle in the lathe is easily performed. 
owing to the provision of an axle rest bolted to each tail 
stock and bringing the axle centers practically in line with 
the lathe centers without numerous up-and-down adjust- 
ments of the crane height. -\ir-operating valves are 
within easy reach of the lathe hand, and the use of this 
type of wheel hoist and swing crane enables car wheels 
to be handled into and out of the journal lathe quickly 
and with a minimum of manual labor. 


Axle Carriers and Centering Device 


To facilitate handling axles about the shop, special 
axle carriers have been developed which not only tend 
to avoid journal damage but enable axles to be handled 
with the overhead traveling crane and stacked in piles 
four or more high, which conserves floor space. The 
axle carriers, 62 in. wide by 12 ft. long. consist of two 
10-in. side channels, joined at the ends by steel castings, 
which are in effect 10-in. channels with an integral steel 
band at each end for engagement with the crane hook 
and also an upward projecting steel foot at each corner 
which’ serves to prevent the axles from rolling off the 
carrier and also enables the carriers to be stacked when 
desired. In addition to other advantages, these carriers 
enable axles of similar size to be segregated and moved 
as a unit above the shop, thus saving time and labor in 
rehandling. Each carrier holds 15 A. A. R. standard 
axles. 

The two journal lathes used at this shop are equipped 
with roller bearing centers, floating chucks, center rests 
attached to the tail stocks, and turret heads holding two 
rollers, two turning tools and one fillet tool. An aver- 
age of 12 axles per lathe are turned out during each 
8-hr. day. Lathe hands caliper the wheel fits and mark 
each axle with the exact micrometer size, which saves 
recalipering by the boring-mill operator. 

The axle center reboring machine, shown in one of the 
illustrations, is a portable device which assures the main- 
tenance of accurate axle center holes, machined smooth 
and to the correct angle of 60 deg. corresponding to that 
of the lathe centers. This device consists of a 19-in. 
by 22-in. base plate mounted on small roller wheels and 
supporting a 114-in. angle framework which is 49 in. 
high and braced as shown in the illustration. A small 
windlass at the top of this frame supports, by means of 
a light wire cable, a special frame carrying an air motor 
which may thus be moved up and down to suit the 
height of the axle center being bored. The handles of 
the air motor project through the angle sides which 
serve to guide the frame and the motor in its vertical 
movement. 'The air-motor supporting frame is equipped 
on the outer end with two dogs which engage the journal 
collar on opposite sides and are held in position under 
spring tension so that, when the air motor and boring 
tool are centered, operation of the motor feed screw will 
bring. pressure against the cutter and rebore and retrue 
the axle center to the correct angle. 

When the Battle Creek car-wheel shop is operating on 
a full production basis with a wheel gang consisting of 
four machinists, one car man and one car-man helper. 
the average production is about 460 pair of cast-iron and 
90 pair of steel wheels per month. 
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Air Brake 
Questions and Answers 


D-22-A Passenger Control Valve (Continued) 


450.—O.—IVhat is the duty of the service slide valve? 
A.—lt opens and closes ports and passages between: 
(1) Auxiliary reservoir and the chamber on the face of 
the release piston past the graduating valve in applica- 
tion. position ; (2) quick-service volume and atmosphere 
in release. position, or between this volume and brake 
pipe through the graduating valve in preliminary quick 
service position; (3) between the brake pipe and dis- 
placement reservoir. (through quick action service limit- 
ing valve) during the first stage service application ; 
(4) auxiliary reservoir past the graduating valve to the 
displacement reservoir in service position; (5) between 
the auxiliary reservoir and the release insuring valve 
with the slide valve in release position and between the 
slide valve exhaust and the release insuring valve with 
the slide valve in application position. 

451—O.- -What is the purpose of the service piston 
return spring and cage? A.—To prevent movement of 
the service piston beyond release position unless the 
brake pipe pressure is about 3 Ib. higher than the aux- 
iliary reservoir. 

452—Q.—IVhat prevents the possibility of the grad- 
uating valve being blown off its seat? A.—Brake pipe 
pressure under the graduating valve is cut off by the slide 
valve. 

453—0.—H'hat is the duty of the emergency reser- 
voir charging and ball check? A.—It permits the brake 
pipe air to charge the emergency reservoir and prevents 
back flow. 

454—Q.—-What is the duty of the supply reservoir 
charging and ball check? A.—It permits the flow of air 
from the brake pipe to the supply reservoir but prevents 
back flow. 

455— Q.—W'hat is the purpose of the back flow and 
ball check? A.—It serves to prevent flow of displace- 
ment reservoir air into the brake pipe at such time that 
the displacement reservoir pressure is higher than the 
brake pipe. 

456—Q.—What is the function of the release piston 
and slide valve? A.—It opens and closes the passage 
between the auxiliary reservoir and the emergency reser- 
voir and between the displacement reservoir and exhaust. 

457—O.—What is the function of the quick service 
choke plug? A.—lIt controls the rate of flow of the 
brake pipe air to the quick service volume during pre- 
liminary quick service of the displacement reservoir dur- 
ing the first stage service. 

458—O.—IVhat is the purpose of the duplex release 
valve? | A.—It permits manual reduction of the aux- 
iliary and emergency reservoir pressure. 

459—Q.—For what purpose is the quick service vol- 
ume? A.—It provides a predetermined volume into 
which the brake pipe air flows to initiate preliminary 
quick service. 

460—0Q.—W hat is the purpose of the preliminary 
quick service exhaust choke plug? A.—It controls the 
continuous exhaust of the quick service volume air to 
the atmosphere and provides the secondary quick service 
function. 

461—0.—What is the purpose of the graduated re- 
lease choke? | A.—It controls the rate of recharging the 
auxiliary reservoir from the emergency reservoir during 
quick recharge and graduated release. 

462—Q.—W hat is the duty of the quick service limit- 
ing portion? A.—It terminates quick service activity 
after a 14-Ib. brake cylinder pressure is developed. 
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463—0.—What does the emergency portion contain? 
A.—Emergency piston, emergency graduating valve, 
emergency slide valve, emergency piston return spring, 
emergency piston spring, emergency valve spill over 
check valve and ball check, accelerated release check 
valve and ball check, diaphragm spring and slide valve 
strut, charging choke plug vent piston choke and vent 
valve cylinder cover choke. 

464—Q.—What is the duty of the emergency piston? 
A.—It operates the graduating valve when a service 
brake pipe reduction is made and also the slide valve in 
an emergency. 

465—Q.—What is the duty of the emergency graduat- 
ing valve? A.—It controls the flow of air from the quick 
action chamber to the atmosphere during emergency 
application. 

466—0O.—What is the duty of the emergency slide 
valve? A.—It controls the flow of air from: (1) The 
quick action chamber through the graduating valve to 
atmosphere during service application, (2) the quick 
action chamber to vent valve piston during emergency 
application, (3) the emergency reservoir to the spring 
side of the emergency valve except during emergency ap- 
plication, (4) the spring side the emergency valve to 
atmosphere during emergency application, (5) the dis- 
placement reservoir past the accelerated release check to 
the brake pipe during the release after an emergency, 
and (6) the displacement reservoir to the safety valve 
during a service application and cuts off this connection 
during an emergency application. 

467—Q.—W hat is the duty of the vent valve and pis- 
ton? A.—To vent brake pipe air to the atmosphere dur- 
ing an emergency application. 

468—O.—What is the purpose of the emergency pis- 
ton return spring and cage? A.—It returns the emerg- 
ency piston during release cycles from accelerated re- 
lease to normal release position when the quick action 
chamber pressure recharges to approximately brake pipe 
pressure. 

469—0.—What is the purpose of the emergency pis- 
ton spring? A.—To stabilize emergency portion against 
undesired emergency. 

470—Q.—What is the duty of the emergency valve? 
A.—]t connects the emergency reservoir air to the dis- 
placement reservoir during the emergency application. 

471—0Q.—What is the purpose of the spill-over check 
valve and ball check? | A.—To provide against over- 
charge of the quick action chamber. 


Improved Power-Driven 
Forge Hammers 


The line of power-driven forge hammers formerly made 
and sold for many years as Moloch power hammers, has 
been improved in a number of important details and is 
now being manufactured and sold by the D. J. Murray 
Manufacturing Company, Wausau, Wis. This hammer 
is made in five different sizes for general forging work, 
namely, 25-Ib., 50-Ib., 100-Ib., 250-Ib., and 500-Ib., the 
100-Ib. and 250-Ib. sizes being illustrated. In railway 
forge shops these hammers are well adapted to a wide 
variety of operations, including the forging of such parts 
as chisel blanks, coil-spring ends, wheel-lathe tools, brake 
hangers, spring hanger clips, etc. 

The improved Murray hammer is said to be ex- 
tremely powerful, yet simple in design and easy to oper- 
ate. The ram is held in rigid alinement with the frame, 
and V-ram guides are of ample size, made of semi-steel 
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and easily adjustable for taking up wear. This arrange- 
ment enables the constant maintenance of full length 
bearing and assures accurate alinement of the dies. The 
ram connection provides a cushion at the upper extremity 
of the stroke and imparts a multiplied impetus to the 
downward stroke. Steel castings, alloy steel forgings, 
and high grade steel springs and arm pins are used in 
this assembly. The bearings are lined with removable 
bushings and the crank bearing is extra long and split 
to allow taking up for wear. The friction clutch spider 
is of the cone type, leather faced, and gives the operator 
accurate control of speed-and weight of blow. The 
pulley has a removable bushing on a steel shaft. The 
friction clutch spider is held in position on the shaft by 
a taper pin which can be removed in a few seconds. 

The dies, made of special die steel, accurately ma- 
chined and tempered, are keyed in machined slots and 
set at an angle which enables the working of long bars 
without interference with the frame. Standard dies are 
either flat or rounded on the face. Unless otherwise 
specified, they are furnished with a flat forging face on 
the three larger sizes. 

The pulley and rear shaft bearing are lubricated by 
means of a grease cup working through a hollow shaft. 
The front shaft bearing is lubricated with a grease cup, 
other friction points being hand-oiled and easily acces- 
sible. 

Murray hammers are adaptable to a wide range of 
work without adjustment, such as alternate blows on 
the flat and edge of rectangular stock. Yet adjustment 
for different thicknesses of dies and material is provided. 
A split steel crosshead, clamped to the steel connecting 
rod can be shifted up and down quickly and easily. 


Improved Murray 100-Ib. and 250-Ib. power-driven forge hammers 


The 100-Ib. hammer, illustrated, has a die of face 6 in. 
by 3 in., and a forging capacity for general work up to 4 
in. round, the throw of the crank being 674 in., the maxi- 
mum stroke 12 in., and throat depth, 1477 in. The 
machine is belt-driven, with a pulley speed of 275 r.p.m. 
The 250-lb. hammer, which is provided with direct 
motor drive from a 5-hp. electric motor, has a die face 
8 in. by 4 in., and forging capacity up to 6 in. round. 
The throw of the crank is 8 in., maximum stroke 15 in., 
depth of throat 1577 in., and pulley speed 220 r.p.m. 
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High Spots in 


Railway Affairs... 


Progress in 
Railroad Legislation 


The Senate has completed its work on 
transportation legislation for this session 
of Congress. On May 25 it adopted the 
Wheeler-Truman bill, which puts water 
carriers under Interstate Commerce Com- 
mission regulation and codifies the Inter- 
state Commerce Act. Qn May 27 and 
May 29 it passed, respectively, the railroad 
reorganization court measure, and the 
Chandler voluntary reorganization bill. 
The former measure establishes a special 
court of five members for railway re- 
organization proceedings and contains pro- 
visions intended to insure the soundness of 
the financial structures emerging from the 
reorganization process. The latter measure 
applies only to the Baltimore & Ohio and 
the Lehigh Valley and, if the House, in 
conference agrees to the Senate amend- 
ments, will assure that the large amount 
of work already done on the debt-adjust- 
ment plans of these two roads will not go 
for naught. The only one of the three 
bills which promises any basic correction 
in transportation conditions is the Wheeler- 
Truman bill. If approved by the House, 
the two-year studies of the relative econ- 
omy of various modes of transport and of 
government aids to transport, which the 
bill requires to be made by a three-mem- 
ber board appointed by the President, 
promises even more in ultimate fairness to 
the railroads than may be expected in 
practical results from the regulation of 
water carriers by the Interstate Commerce 
Commission. The prospects for passage 
by the House at this session are uncertain. 


Motor Trucks 
Getting the Business 


During the first quarter of this year rev- 
enue freight-car loadings were 6,990,264, 
an increase of 5.4 per cent over the load- 
ings for the same period in 1938. The 
American Trucking Association publishes 
monthly reports of the freight tonnage 
transported by motor carriers. In January 
of this year, for instance, reports from 
231 motor carriers in 41 states, showed a 
tonnage of 780,460, an increase of 26.5 
per cent over the same month in 1938. In 
February, 212 motor carriers in 40 states 
transported 797,031 tons, an increase of 
25.7 per cent for the same carriers over 
February, 1938. In March, 210 motor car- 
riers in 38 states transported an aggregate 
of 896,324 tons, an increase of 23.4 per 
cent, as compared to March, 1938. It is 
difficult to combine these figures with ac- 
curacy because of the different number of 
carriers involved in each of the three 
months, but it would seem that for the 
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three months the increase in tons carried 
by the motor trucks was between 24 and 
25 per cent, as compared to an increase 
of 54 per cent in revenue freight car 
loadings. 


McManamy and 
Meyer Leave I. C. C. 


Probably no other Interstate Commerce 
Commissioner has been so well known to 
the mechanical department officers and em- 
ployees as Frank McManamy. Moreover, 
in a group which is noted for hard work- 
ers, it is doubtful whether any other com- 
missioner has ever worked harder or more 
faithfully on the job than Mr. McManamy. 
He was also one of the very few commis- 
sioners who have had extensive practical 
railroad experience. Just why the Admin- 
istration could not see its way clear to 
continue him in service until his seventieth 
birthday will probably never be known to 
the general public. It is understood that 
Mr. McManamy will retire to a home 
which he has purchased at Daytona Beach, 
Fla. Almost at the same time, and on his 
own request, Commissioner Balthasar H. 
Meyer was released from service by the 
President, on May 1. Mr. Meyer served 
longer than any other commissioner in 
I. C. C. history, having held that office 
since January, 1911. He has opened an 
office in Washington as a consultant in 
transportation matters. 


Purchases During First Quarter 


The railroads have enjoyed better bus- 
iness thus far this year than they did in 
1938, although the increase is not nearly 
as great as was anticipated early in the 
year. Increased revenues for the rail- 
ways are naturally reflected in increased 
purchases, and it is not surprising, there- 
fore, to find that purchases during the first 
quarter of this year were much better than 
for the corresponding period last year. 
According to the Railway Age, materials, 
exclusive of fuels, received from manu- 
facturers in the first quarter of this year 
totaled $119,424,000, as compared with 
$89,850,000 during the first quarter of 1938, 
an increase of 33 per cent. Orders for new 
locomotives and cars from builders totaled 
approximately $20,680,000, as compared 
with $9,537,000 for the first quarter of 
1938. Fuel purchases increased from $62,- 
830,000 in 1938, to $76,896,000 for the first 
quarter this year. While the total pur- 
chases for the first three months this year 
were 40 per cent less than for the first 
three months of 1937, they were larger than 
in any other corresponding period of the 
last nine years, except for that year. 


(Turn to next left-hand page) 


A Great Leader Passes 


Carl R. Gray, vice-chairman of the board 
of directors of the Union Pacific, who 
passed away on May 9, 1939, may well be 
regarded as one of the outstanding rail- 
way leaders of America. They said he 
retired when he gave up the presidency of 
the Union Pacific on October 1, 1937, but 
the interval between that time and his 
death was one of the busiest and most pro- 
ductive in his long railroad service. Thor- 
oughly grounded in the techniques of rail- 
roading, because of his keenness, and the 
wide variety of experiences in climbing 
from the very bottom to become the chief 
executive of one of America’s great rail- 
roads, he had an unusually thorough under- 
standing of railroad problems. More than 
that, however, he understood human na- 
ture and knew how to exercise that fine 
type of leadership that inspired confidence 
and loyalty, as well as enthusiasm among 
his followers. During the past year and a 
half he worked unceasingly to bring about 
a satisfactory solution of the grave prob- 
lems which the railroads as a whole are 
facing in this country today. He was, in- 
deed, the railroads' minister-at-large, and 
the transportation industry has lost a 
leader of high ideals, with keen and far- 
sighted perception. 


Safety in 1938 


The National Safety Council announced 
the results of its twelfth annual award in 
the Railroad Employees’ National Safety 
Contest on May 15. It takes considerable 
satisfaction in noting that there has been a 
renewal of interest in the safety program. 
since the results approximate more nearly 
those of the best safety year on the rail- 
roads, 1933, than has been true in recent 
years. The Union Pacific System again 
leads in Group A (50 million or more man- 
hours), thus topping this particular group 
for 11 out of 16 years. The Western 
Region of the Pennsylvania Railroad heads 
Group B (20 million to 50 million man- 
hours) ; the Chicago, St. Paul, Minneapolis 
& Omaha heads Group C (8 million to 20 
million man-hours) ; the Duluth, Missabe & 
Iron Range, Group D (3 million to 8 mil- 
lion man-hours); the Detroit, Toledo & 
Ironton, Group E (1 million to 3 million 
man-hours), and the Lake Superior & Ish- 
peming, Group F (less than 1 million man- 
hours). In the Pullman Company aux- 
iliary contest the Chicago Central Zone 
captured the first place. The records of the 
Pullman Buffalo shop surpassed those of 
the five other Pullman shops. Of the Class 
1 switching and terminal roads the Ogden 
Union Railway & Depot Company led in 
Group A and the Lake Terminal Railroad 
Company led Group B. 
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1, 2 7 9, 9 20 
New CHILLED WHEELS 


IN 1938 


Sufficient new Chilled Car Wheels to 
equip 159,990 cars were delivered to the 
railroads in 1938 by the members of this 
association. These deliveries included the 
wheel equipment for 16,934 new cars. 
Purchasers of these wheels will reap the 
benefit of improvements in manufacture 
which can be counted on to provide 
greatly increased service life. 


ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 


ORGANIZED TO ACHIEVE: 
Uniform Specifications 
Uniform Inspection 
Uniform Product 


230 PARK AVENUE, 
NEW YORK, N. Y. 


445 N. SACRAMENTO BLVD., 
CHICAGO, ILL. 


Among the 


Clubs and Associations 


Mechanical Division Annual 
Meeting Program 


THE sessions of the 17th annual meeting 
of the Association of American Railroads, 
Mechanical Division, scheduled to be held 
at New York, June 28 to 30, inclusive, will 
convene each morning at 9 a. m., Daylight 
Saving Time, at the Commodore Hotel 
and adjourn at 1 p. m. or as soon there- 
after as possible, in order to give the mem- 
bers an opportunity to inspect the trans- 
portation exhibits at the New York 
World's Fair. The following is a program 
of the meeting: 


Wepnespay, JUNE 28, 1939 
Meeting called to order 
Address by J. W. King, vice-president, operations 
and maintenance department, Association of 
American Railroads 
Address by Chairman F. W. Hankins, chief of 
,motive power, Pennsylvania 
Action on minutes of annual meeting of 1937 
Appointment of Committee on Subjects, Resolu- 
tions, Correspondence, etc. 
Unfinished business 
New business 
Report of General Committee 
Report of Nominating Committee 
Discussion of Reports on: 
Lubrication of Cars and Locomotives 
Specifications for Materials 
Wheels 
Brakes and Brake Equipment 
Adjournment 


THurRspay, June 29, 1939 


Meeting called to order 

Discussion of reports on: 
Arbitration 
Prices for Labor and Materials 


Loading Rules 

Couplers and Draft Gears 

Car Construction 
Adjournment 


Fripay, June 30, 1939 


Meeting called to order £ 

Individual paper on Operation of Diesel Loco- 
motives, by H. Urbach, mechanical as- 
sistant to executive vice-president, Chicago, 
Burlington & Quincy 

Discussion of reports on: 
Locomotive Construction 
Further Development of the Reciprocating 

Steam Locomotive 

Joint Committee on Utilization of Locomo- 
. tives and Conservation of Fuel 

Election of members of General Committee 

Adjournment 


I. M. E. of Great Britain and 
A.S.M.E. to Meet in Fall 


MemerERS of the Institution of Mechani- 
cal Engineers of Great Britain and the 
American Society of Mechanical Engineers 
will meet at New York September 4 to 8. 
Joining also in this meeting will be the 
Institution of Civil Engineers and the En- 
gineering Institute of Canada, who are 
meeting with the American Society of Civil 
Engineers. A single printed program will 
include the events for both the mechanical- 
and civil-engineering groups, who will join 
in an opening session on the afternoon of 
Labor Day, Monday, September 4, at the 
Engineering Societies Building. On the 
mornings of the succeeding days mechani- 
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cal-engineering sessions will be held as 
follows: Tuesday. September 5, Marine 
Transportation; Wednesday, September 6, 
Railroad Transportation; Thursday, Sep- 
tember 7, Highway Transportation, and 
Friday. September 8, Transatlantic Air- 
plane Transport. 

Two papers on Lightweight High-Speed 
Trains have heen prepared for presentation 
at the Railroad Transportation session. 
William A. Stanier, chief mechanical engi- 
neer, London, Midland & Scottish Railway, 
London, England, will be the speaker for 
the British engineers, and Charles T. Rip- 
ley, chief engineer, Technical Board, 
Wrought Steel Wheel Industry, Chicago, 
for the American engineers. 


DIRECTORY 


The following list gives names of secretaries, 
dates of next regular mectinas, and places of 
meetings of mechanical associations and railroad 
clubs: 


Arr-Brake Association.—R. P. Ives, Westing- 
house Air Brake Company, 3400 Empire State 
building, New York. 


Arrirp RairLway Suppry Assocration.—J. F. 


Gettrust, P. O. Box 5522, Chicaeo. Meeting 
October 17, 18, and 19, Hotel Sherman, 
Chicago. 

AMERICAN. Rart way Toot FonEMEN's. ASSOCIA- 
TI6nN.—G. G. Macina, 11402 Calumet avenue, 
Chicago. 


AMERICAN Society or MECHANICAL ENGINEFRS.— 
C. E. Davies, 29 West Thirty-ninth street. 
New York. 

Rairroan DivistoN.— Marion B. Richard- 
son, P. O. Box 205, Livingston, N. J. 

Macuine Suop Practice Divistan.—Frik 
Aberg, editor, Machinery, 148 Lafayette St.. 
New York. 

Matertacs Hanotinc Division. — F. J. 
Shepard, Jr., Lewis-Shepard Co., Watertown 
Station, Boston, Mass. 

Ort anD Gas. Power Diviston. — M. J. 
Reed, 2 West Forty-fifth street. New York. 

Fvers Divrston.—A. R. Mumford, Con- 
solidated Edison Co., 4 Irving Place, New 
York. 

ASSOCIATION OF AMERICAN RaiLRoaps. — J. M. 
Symes, vice-president operations and main- 
tenance department, Transportation Ruilding, 
Washington, D. C. 

Operatinc Secticn. — J. C. Caviston, 30 
Vesey street, New York. 

MecwanicaL Division.—V. R. Hawthorne, 
59 East Van Buren street, Chicago.  An- 
nual meeting June 28, 29 and 30. at the 
Commodore Hotel, New York. 

PuRCHASES AND Stores Divistos.—W, J. 
Farrell, 30 Vesey street, New York. Can- 
vention of entire membership, June 14-15, 
Palmer House, Chicago. 

Motor Transport DivrsiroN.— George M. 
Campbell, Transportation Building, Washing- 


ton, D. C. 

Canapian Rart wav Crus. — C. R. Crook, 4468 
Oxford avenue, Montreal, Que. Regular 
meetings, second Monday of each month, 


except Tune, July and August, at Windsor 
Hotel, Montreal, Que. 

Car DEPARTMENT Association oF St. Lours,— 
J. J. Sheehan. 1101 Missouri Pacific Bldg., 
St. Lonis. Mo. Regular monthly meetings 
third Tuesday of each month, except June. 
July and August, Hotel Mayfair. St. Louis, 


0. 

CAR DEPARTMENT OFFICERS’ ASSOCIATION.—Frank 

Kartheiser. chief clerk, Mechanical Dept.. 
. B. & Q.. Chicago. Meeting October 17, 
18, and 19, Hotel Sherman, Chicago. 

Car FogEMEN's Association oF Cricaco.—G. K. 
Oliver. 2514 West Fifty-fifth street, Chicago. 
Regular meetings, second Monday in each 
month. except June, July and August, La 
Salle Hotel, Chicago. 


Car FoREMEN's ASSOCIATION OF OMAHA, CoUNCIL 
, 


(Turn to next left-hand page) 


RBuvrrs AND SOUTH OMAHA INTERCHANGE— 
H. E. Moran, Chicago Great Western, Coun- 
cil Bluffs, Ia. Regular meetings, second 
Thursday of each month at 1:15 p. m. 

CrsTRAL RaiLway CLen oF BvrrALo. — Mrs. M. 
D. Reed, Room 1817, Hotel Statler, Buffalo. 
N. Y. Regular meetings, second Thursday 
each month, except June, July and August, 
at Hotel Statler, Buffalo. 

EastErn Car FonEMAN'S F 
MacLeod, Room 127, Bldg. N. Y. 
N. H. & H., New Haven, Conn. Regular 
meetings, second Friday of each month, ex- 
cept May, June, July, August and September. 

INDIANAPOLIS Cam [INsPFCTION ASSOCIATION, — 
R. A. Singleton, 822 Big Four Building, 
Indianapolis, Ind. Regular meetings. first 
Monday of each month, except July, August 
and September, at Hotel Severin, Indianap- 
olis, at 7 p. m. 

INTERNATIONAL RarLway FUEL ASSOCIATION. — 
See Railway Fuel and Traveling Engineers 
Association. Meeting third week in October, 
Hotel Sherman, Chicago. 


ASSOCIATION. — Roy 


INTERNATIONAL Rattway GENERAL — FOREMEN'S 
AssociarioN.—F. T. James, general fore- 
man, D. L. & W., Kingsland, N. J. Meet- 


ing October 17, 18, and 19, Hotel Sherman, 
Chicago. 

INTERNATIONAL RAILWAY MASTER BLACKSMITRS' 
Association.—W. J. Mayer, Michigan Cen 
tral, 2347 Clark avenue, troit, Mich, An- 
nual meeting October 17, 18, and 19, Hotel 
Sherman, Chicago. 

Master Borer MAKERS’ AssocIaTION.—A. F. 
Stiglmeier, secretary, 29 Parkwood street, Al- 
bany, N. Y. Annual meeting, October 17, 
18, and 19, Hotel Sherman, Chicago. 

New Encianp RaiLroapn CLuB. — W. E. Cade, 
Tr., 683 Atlantic avenue, Boston, Mass. 
Regular meetings, second Tuesday in each 
month, except June, July, August and Sep 
tember, at Hotel Touraine, Boston. 

New York Rairroap CLuB.—D. W. Pye, Room 
527, 30 Church street, New York. eetings, 
third Friday in each month, except June. 
July, August, September, at 29 West Thirty- 
ninth street, New York. x 

Nortuwest Car Men's Association. — E. N. 
Myers, chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul, Minn. 
Meetings, first Monday each month, except 
June, Tuy and August, at Midway m 
rooms, University and Prior avenue, St. Paul. 

Paciric Raitway CLUB. — William S. Wollner, 
P. O. Box 3275, San Francisco, Cal. Regu- 
lar meetings, second Thursday of each month 
in San Francisco and Oakland, Calif., alter 
nately, excepting June in Los Angeles an 
October in Sacramento. 


Rarpway Crus or GREENVILLE. — Sterle H. Not- 
tingham, Greenville, Pa. Regular meeting. 
third Thursday in montb, except June. July 
and August. ae 

RAILWAY CHOR or PittspurcH.—J. D. Conway. 
1941 Oliver Building, Pittsburgh, Pa. Reg" 
lar meetings, fourth Thursday in month, S 
cept June, July and August, Fort Pitt Hotel, 
Pittsburgh. Pa. pA 

RaiLway FIRE PROTECTION ÁSSOCIATION.—4. + 
Bissell, 40 Broad street, Boston, Mass. zi 

RaiLwav FUEL AND TRAVELING ENGINEERS AS 
SociaTION.—T. Duff Smith, 1255 Old Colen 
building, Chicago. Annual meeting October 
17, 18, and 19, Hotel Sherman, Chicago. Em 

RaiLway SUPPLY MANUFACTURERS’ ASSOCIATE. 
—]. D. Conway. 1941 Oliver Building, Pit : 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, Asset 
tion of American Railroads. m 

SOUTHERN AND SOUTHWESTERN RAILWAY Cer 
A. T. Miller, P. O. Box 1205, Atlanta. ia 
Regular meetings, third Thursday in Js 
ary, March, May, I and September. m 
nual meeting, third Thursday in November. 
Anslev Hotel, Atlanta, Ga. à 

Toronto RaiLway CLus.—D. M. George, Ber 
Terminal A, Toronto, Ont. Meetings, fou s 
Monday of each month, except Pi Ju 
and August, at Royal York Hotel, Toronto. 
Ont. Rail- 

TRAVELING ENGINEERS" Association.—See id: 
way Fuel and Traveling Engineers Asso 
tion. m 

Western Raitway Crvn.—W, L, Fox, ERE irat 
secretary, Room 822, 310 South Mic m 
avenue, Chicago. Regular meetings, uM 
Monday in each month, except June, July, 
August and September. 
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METHODS AND MACHINERY THAT GUARD LIMA QUALITY. 


RIVETING is automatically controlled at Lima 


Here is a “behind-the-scenes” view of the Lima bull-riveter. » » » 
No guessing here as to whether the riveting pressure has done its 
job. » » » Controls are automatically set to provide the proper 
riveting time, varying with size of plate and rivet. » » » 
This is just one of the numerous precautions taken at Lima to 
safeguard quality and build low-maintenance into its product. 


a 
p. wd 
RI gmerrieanto 
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LIMA LOCOMOTIVE WORKS, INCORPORATED, LIMA, OHIO 


—— NEWS — 


Cost of Injuries 
Going Up 

SaFety in the mechanical and mainte- 
nance-of-way departments of the railroads 
was the major topic of discussion at a re- 
gional safety meeting of the Safety Section 
of the Association of American Railroads 
held in conjunction with the Seventeenth 
Annual Midwest Safety Conference at Chi- 
cago on May 10. Among those addressing 
the meeting were W. T. Faricy, general 
solicitor of the Chicago & North Western, 
who spoke on Employer Financial Re- 
sponsibility for Accidents to Employees; 
C. M. House, superintendent of motive 
power and equipment of the Alton, who 
spoke on the Mechanical Department’s Re- 
sponsibility in Accident Prevention; G. M. 
O'Rourke, district engineer of the North- 
ern Lines of the Illinois Central, who spoke 
on Safety Promotional Work in Railroad 
Maintenance of Way and Structures; 
Warren E. Fuller, assistant to the vice- 
president, traffic department, of the Chi- 
cago, Burlington & Quincy, whose subject 
was Safety's Contribution Economically 
and Socially, and W. H. Emerson, gen- 
eral master car builder of the Elgin, Joliet 
and Eastern, who talked on Safety in the 
Car Department. 

Mr. Faricy discussed laws governing ac- 
cidents to employees, showing how, dur- 
ing 35 years, the common law of master 
and servant under which the employer's 
liability was narrow has developed into 
present laws under which, if an employee 
is injured or killed in the course of his 
employment the employer or his insurance 
company pays medical, surgical and hos- 
pital bills, or funeral expenses as the case 
may be, and a weekly allowance to the 
injured man during the period of his dis- 
ability or to his widow and orphans up to 
a certain prescribed amount. As a result, 
he said, the prevention of an accident to- 
day means a lot more money than it did 
35 years ago. In Wisconsin, for instance, 
he continued, where the North Western 
became subject to the State Workmen's 
Compensation Act in 1917, the weekly 
compensation indemnity then required by 
the act was $9.75. That was the maxi- 
mum weekly payment required at that time 
for any one injury. Now the maximum 
has risen to $21 a week. As of that time, 
the maximum indemnity provided for an 
injured man thirty-five years of age was 
$7,605. At the present time, an employee 
of that same age, injured under the same 
circumstances, may recover up to a maxi- 
mum of $38,220. 

At present, he said, there are pending in 
Congress several proposals which would 
further amend the Federal Employers Lia- 
bility Act in favor of the employee and 
give rights of recovery to injured persons 
in many cases where none exist under 
present law. Some of these bills have al- 
ready been reported favorably by commit- 
tees and, if they pass, their inevitable ef- 
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fect will be to increase further the amounts 
payable for personal injuries. 

Mr. House discussed the safety move- 
ment on his railroad, which resulted in a 
record of no federal defects reported by 
Interstate Commerce Commission inspec- 
tors on locomotives so inspected for a 
period of two fiscal years. He emphasized 
the need for discipline. On the Alton, he 
said, when an accident occurs, whether re- 
portable or non-reportable, the man in- 
volved is immediately called by the fore- 
man for investigation. Unless he can show 
good explanation for the injury, his per- 
sonal record is assessed with discipline. 
It is seldom, he continued, that the same 
employee is responsible for a second re- 
portable accident, indicating there is profit 
in experience. 

"Safety educational work to be success- 
ful," according to Mr. O'Rourke, "must 
come down from the top. The great mass 
of men follow leaders. They may pro- 
test against the fact, but they do it all the 
same, for they cannot help it, and when 
we pass judgment on the emplovee, we 
are obliged to inquire what kind of an ex- 
ample has been set him by his employer." 
He stressed also the effectiveness of 
friendly competition as a stimulus for good 
safety records. 


Dr. Zay Jeffries Honored 


Dr. Zay JEFFRIES, eminent metallurgist, 
has been elected to membership in the Na- 
tional Academy of Sciences. The election 
was announced at a luncheon in the Union 
Club in Cleveland on May 12. In con- 
gratulating Dr. Jeffries, the president of 
Case Institute, Dr. William E. Wickenden 
said: “You are inheriting the place of two 
world figures. As a Clevelander you are 
succeeding Ambrose Swasey, eminent in- 
dustrialist, patron of science and doer of 
good works: as a scientist you are succeed- 
ing Albert Sauveur, pre-eminent in the art 
of metallography." 

Dr. Jeffries has contributed numerous 
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important developments in the science oí 
metals as a result of his research with 
tungsten lamp filaments, high strength 
aluminum alloys, and the application of x- 
ray analysis to metallurgy. During the 
period from 1932 to 1936, he was presi- 
dent of Carboloy Company, Inc., and since 
that time has served as chairman. 


Retirement Board Appoints 
Twelve Regional Directors 


APPOINTMENT of regional directors for 
the 12 administrative regions of the Rail- 
road Retirement Board's field operations 
was recently announced by the Board. 
'The main functions of the regional offices 
in charge of the regional directors will be 
to administer the Railroad Unemployment 
Insurance Act which goes into effect July 1. 

According to a plan of decentralized field 
operation, unemployment insurance claims 
will be received initially by designated 
agents of the railroads or other employers 
under the Act. The claims will then be 
sent to the regional offices for adjudication 
and certification for payment. The loca- 
tion of the regional offices, the Board's an- 
nouncement said, "has been planned in 
co-operation with the railroads and railroad 
labor organizations and follows the general 
pattern of the rail systems of the country. 
particularly in relation to the location oí 
railroad pay points and of treasury dis- 
bursing offices." 

The names of the regional directors and 
the regions to which they are assigned are 
as follows: 

George H. Parker, director of Region I with 
headquarters at Boston, Mass. This region in- 
cludes all the New England states. $ 

Alexander Fleisher, director of Region II with 
headquarters at New York. This region includes 
the states of New York; New Jersey; Pennsyl- 
vania, east of Pittsburgh; Delaware; Maryland; 
a small section of northeastern West Virginia: 
and the Cape Charles peninsula of Virginia. | 

Carlton Hayward, director of Region III with 
headquarters at Cleveland, Ohio. This region in- 
cludes Pennsylvania, Pittsburgh and west; Ohio; 


Michigan; the eastern half of West Virginia; and 
northeastern and central Kentucky. 


(Continued on next left-hand page) 
* * 


The “William Crooks,” hauling two ancient coaches, on its recent trip from St. Paul, Minn., to 
become a part of the exhibition, Railroads on Parade, at the New York World's Fair—The 
locomotive now owned by the Great Northern, was built at Paterson, N. J., in 1861 
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LIGHTER IN WEIGHT 


EASIER TO MAINTAIN 


Weight has been reduced by more than half with- parallel and prevents loose crown bearings. A new 
out sacrifice of strength or efficiency in the New type of end plate makes a tight fit to exclude dust and 
Franklin No. 8 Combined Lubricator and Spreader. other foreign matter. The new cellar permits reversal 
» » » This fabricated steel unit with reversible cellar of tapered grease cakes which now are renewed. 
and reduced distance between the hub and perfor- This saves labor and reduces the cost of lubrication. 
ated plate provides better hub lubrication. The » » » For all replacements and new locomotives 
improved spreader maintains driving box jaws in specify the Franklin No. 8 Lubricator and Spreader. 

S When maintenance is required, a replacement part assumes importance equal to that of the device itself 

7 3 and should be purchased with equal care. Use only genuine Franklin repair parts in Franklin equipment. 
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Francis E. Fleener, director of Region IV with 
headquarters at Chicago. This region includes 
the states of Indiana; Illinois; Iowa, with the 
exception of the southwestern corner; southern 
and northeastern Wisconsin; and southeastern 
Kentucky. 

-Walter Burr, director of Region V with head- 
quarters at Richmond, Va. This region includes the 
District of Columbia; Virginia, except for a small 
area in the southwest and the Cape Charles 
peninsula; southeastern West Virginia; North 
Carolina, with the exception of the southwestern 
portion; and eastern South Carolina. 

Leon L. Wheeless, director of Region VI with 
headquarters at Atlanta, Ga. This region includes 
the states of Georgia; Florida; Mississippi; Ala- 
bama; Tennessee; western South Carolina; west 
ern North Carolina; extreme southwestern Vir- 
ginia; and southern Kentucky. 3 

Harris G. Pett, director of Region VII with 
headquarters at Minneapolis, Minn. This region 
includes the states of Minnesota; North Dakota; 
South Dakota, except for a section in the south- 
west; eastern Montana; and northwestern Wis- 
consin. . 

William A. Murphy, director of Region VIII 
with headquarters at Kansas City, Mo. This 
region includes the states of Missouri; Oklahoma, 
except the tip of the pan handle; Arkansas, ex- 
cept the southwestern corner; Kansas, with the ex- 
ception of the extreme west; the eastern half of 
Nebraska; the southwestern corner of Towa; and 
a small section of southern South Dakota. 

W. A. Rooksbery, director of Region IX with 
headquarters at Dallas, Texas. This region in- 
cludes the states of Louisiana; Texas; the south- 
west corner of Arkansas; southern and eastern 
New Mexico; and a small piece of southeastern 
Arizona. . . . 

Harry K. Sorenson, temporarily assigned as di- 
rector of Region X with headquarters at Denver, 
"olo. This region includes the states of Colo- 
rado; Wyoming; Utah; western Nebraska; ex- 
treme western Kansas; southwestern South Da- 
kota; southern Idaho; southeastern Oregon: north- 
eastern Nevada; the northern half of Arizona; 
northern and western New Mexico; and the tip 
of the Oklahoma pan handle. . R . 

Shirl L. Blalock, director of Region XI with 
headquarters at Seattle, Washington. This re- 
jon includes the states of Washington; northern 
Tüabo; the western half of Montana; and Oregon, 
except for the extreme south and west. i 

James B. Cress, director of Region XII with 
headquarters at San Francisco, California. This 
region includes the states of California; most of 
Nevada; the southern segment of Oregon; south- 
ern Arizona; and a small section of southwestern 
New Mexico. 


Research in Steel 
Technology 


RrsEARCH in steel technology formerly 
conducted by The Association of American 
Steel Manufacturers Technical Committees, 
with headquarters at Pittsburgh, Pa., has 
been transferred to the Technical Commit- 
tees of American Iron and Steel Institute, 
according to a recent announcement by 
American Iron and Steel Institute and The 
Association of American Steel Manufac- 
turers Technical Committees. The offices 
of the latter Association, which was estab- 
lished some 40 years ago, have been closed. 

The standards for chemical compositions, 
physical properties, rolling tolerances and 
other permissible variations from specified 
dimensions originally promulgated by The 
Association of American Steel Manufac- 
turers Technical Committees will hereafter 
be sponsored by American Iron and Steel 
Institute, and will be published as a part 
of its “Steel Products Manual.” 


C. E. Brinley Discusses Motive 
Power in Yale Scientific 
Magazine 


CHanrEs E. BniNLEY, president of the 
Baldwin Locomotive Works, is the author 
of an article on railroad motive power ap- 
pearing in a recent "Yale Scientific Maga- 
zine" Meeting the oft-repeated criticism 
that the railroads are not progressive, the 
writer presents various operating criteria 
which indicate the basic improvement in 
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railroad speeds and efficiency. In this con- 
nection Mr. Brinley notes such refinements 
in motive power as the application of roller 
bearings to axles, the use of heat-treated 
and alloy steels and studies in the reduc- 
tion of dynamic augment. 

Discussing the relative advantage of 
prime movers in the industry, the Baldwin 
president expresses the opinion that Diesel- 
electric is now justly pre-eminent in the 
switching field and has proved its efficiency 
to some extent in high-speed passenger 
service. He believes, however, that some- 
thing must yet be done in making the 
Diesel-powered unit more flexible in load 
capacity and lower in cost. 

As for steam locomotives he writes: "Tt 
is not unlikely that an important step for- 
ward may be found in the use of poppet 
valves and higher steam pressures and 
superheat, permitting early cutoffs with a 
consequent reduction in fuel and water 
consumption as compared with the best 
practice of today, and it is entirely possible 
that small steam units may be developed. 
which will successfully handle light-weight 
streamline trains of a few cars, showing 
at the same time a marked reduction in 
first cost and interest charges. A Diesel- 
electric power plant is not by any means 
an essential feature of a light train." 


Equipment Depreciation Orders 


EouriPMENT depreciation rates for the 
Bevier & Southern, Lake Erie & Eastern 
and Wichita Northwestern are prescribed 
by the Interstate Commerce Commission in 
modifications of previous sub-orders in No. 


15,100 Depreciation Charges of Steam 
Railroad Companies. The Bevier & 
Southern sub-order prescribed rates as fol- 
lows: Steam locomotives, 3.01 per cent; 
freight-train cars, 3.33 per cent. The Lake 
Erie & Eastern got prescribed rates of 4.81 
per cent on steam locomotives and 2.71 
per cent on work equipment; while the 
Wichita Northwestern got 8.55 per cent for 
steam locomotives, 6.83 per cent for owned 
freight cars, 3.68 per cent for leased freight 
cars, 9.52 per cent for passenger-train cars, 
and 7.72 per cent for work equipment. 


Illinois Central Purchases 
Locomotive Scale 


Tue Illinois Central has placed an order 
with Fairbanks Morse & Company for an 
eighteen-section, plate-fulcrum individual 
wheel weighing locomotive scale, with a 
total capacity of 900,000 1b., for its Pa- 
ducah, Ky.. shops. 


No A.A.R. Appeal in Automatic 
Stoker Case 


THE Association of American Railroads 
will not enter an appeal on behalf of the 
railroads from the recent decision of a 
three-judge federal court at Cleveland. 
Ohio, upholding the Interstate Commerce 
Commission's order in the automatic stoker 
case. This decision of the A. A. R. be- 
came known following April 28’s Washing- 
ton, D. C., meeting of the Association's 
board of directors. 


New Equipment Orders and Inquiries Announced Since 
the Closing of the May Issue 


Locomotive ORDERS 


Road of Locos. Type of Loco. Builder 
As Ts &OSSES 4 eee T 13  1,000-hp. Diesel-elec. switch. s; 
1l  4,000-hp. Diesel.elec. pass. i. Electro-Motive Corp. 
12 1,000-hp. Diesel-elec. switch. American Loco. Co. 
5  1,000-hp. Diesel-elec. switch. Baldwin Loco Wks. 
C.-B. & Q. eh hk shied far 5 600-hp. Diesel-elec. switch. Electro-Motive Corp. 
Great Northern ............... 14  1,000-hp. Diesel-elec. switch. Electro-Motive Corp. 
K.CS oo eect eee eee 2  2,000.hp. Diesel.elec. Electro-Motive Corp. 
Lehigh Valley ...............05 3 20,000.gal. tenders American Loco. Co. 
Pere Marquette ............... 1 600-hp. Diesel-elec. switch. Electro-Motive Corp. 
Locomotive INQUIRIES 
ASCQ.&R XY... nac 27.2-B3.7 EP a ra ee e Same 
United Fruit Co. ............. E CO. > 5 7 o Ae nee ce Tu 
FREIGHT-CAR ORDERS 
Road No. of Cars Type of Car Builder 
Birmingh thern .......... 
irmingħani: Southern 100: Hopper Pullman-Std. Car Mfg. Co. 
DAR: Gi We ciuis eens " el Box 
o Auto pox Pressed Steel Car Co. 
100 Underframes 
Ferrocarril al Pacifico ......... 50  30-ton box Magor Car Corp. 
Maine Central .............5.. 300 Gondolas Bethlehem Steel Co. 
Union Railroad ............... 10 Caboose Greenville Steel Car Co. 
United States Navy ........... 6  50-ton flat Greenville Steel Car Co. 
. FREIGHT-CAR INQUIRIES 
General Chemical Co. .......... Sor 10 50- or 70-ton hopper 
Lehigh & New England ........ 50 or 100 70-ton bulk cement 
Western Maryland ............ 500 50-ton box 
500 50-ton hopper 
100 — 50-ton gondola 
10  50-ton flat 
PassENGER-CAR INQUIRIES 
Road No. of Cars Tvpe of Car 
AST. & S E 2o — s $ 11 Lightweight 
Florida East Coast ............ See Note? 


1 When these locomotives are delivered, the Santa Fe will have 41 Diesel-electric switching loco- 
motives and 11 Diesel-electric passenger locomotives with an aggregate horsepower oí 37,500 in 
switching service and 27,400 in passenger service. 

3 Plans to buy two streamline trains of seven cars each, to be hauled by Diesel-electric loco- 
motives. . 
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SAVING 


DOLLARS IN COAL 
DOLLARS IN COAL 


COAL 
SAVING 


4 
e 


80% 
ARCH 


THE EFFECT OF ABBREVIATED ARCHES ON FUEL SAVING 


LET THE ARCH HELP YOU SAVE 


With the emphasis being placed on saving every railroad 


dollar, the locomotive Arch becomes increasingly important. 


Regardless of the amount of traffic handled, the locomotive 


Arch saves enough fuel to pay for itself ten times over. 


Be sure that every locomotive leaving the roundhouse has its 
Arch complete with not a single brick nor a single course 
missing. 

In this way, you will get more work for each dollar of fuel 


expense. Skimping on Arch Brick results in a net loss to the 
railroad. 


THERE’S MORE TO SECURITY ARCHES THAN JUST BRICK 


AMERICAN ARCH CO. 
INCORPORATED 
60 EAST 42nd STREET, NEW YORK, N. Y. 


Locomotive Combustion 
Specialists 


HARBISON-WALKER 
REFRACTORIES CO. 


Refractory Specialists 


Marvin W. SurrH, has been elected a 
vice-president of the Westinghouse Elec- 
tric & Manufacturing Co., with head- 
quarters at Pittsburgh, Pa. 


* 


Gorpon F. Hess, assistant manager of 
sales of the Alloy Steel division of the 
Republic Steel Corporation, Massillon, 
Ohio, has been appointed sales manager 
at Houston, Tex. 


* 


T. E. Bartow has been appointed metal- 
lurgical engineer of the Copper Iron & 
Steel Development Association with head- 
quarters at Cleveland, Ohio. 


* 


Howard G. Hitt has resigned as me- 
chanical engineer of the Miller Felpax 
Company, Winona, Minn, to engage in 
other business. 

* 


Tue SyYMINGTON-GouLD (CORPORATION, 
New York, has been appointed to handle 
the national sales and installation of the 
Felpax lubricator of the Miller Felpax 
Company, Winona, Minn. 


* 


W. PurbDue, consulting engineer of the 
Ramapo Ajax division of the American 
Brake Shoe & Foundry Company, Chi- 
cago, retired on May 1, but continues in 
an advisory capacity. 


* 


THE INDEPENDENT PNEUMATIC TOOL 
Company, Chicago, has opened a branch 
office at 1544 Broadway, Denver, Colo., 
with C. A. Turnquist in charge. 


* 


Josera T. Ryerson & Sow, Inc., Chi- 
cago, has reconstructed its plant at Cam- 
bridge, Mass., to increase the ground area 
occupied more than 30 per cent, and stor- 
age facilities to a greater extent. 


* 


J. J. Atves, JR, northeastern regional 
representative of the Railroad division of 
the Worthington Pump & Machinery Corp., 
Harrison, N. J., has taken over also the 
southeastern region, W. M. _ Vinnedge, 
formerly southeastern regional representa- 
tive having resigned. 

* 


EpwiN J. SCHWANHAUSSER, works man- 
ager at the Buffalo, N. Y., plant of the 
Worthington Pump & Machinery Corpora- 
tion, Harrison, N. J., has been elected a 
vice-president. Mr. Schwanhausser, as 
vice-president and works manager, will 
continue in his present responsibilities. 


* 


W. Rosert TIMKEN has been appointed 
assistant to the president of The Timken 
Roller Bearing Company, Canton, Ohio. 
Since graduating from Harvard University 
in 1933, he has been active in the office and 
factory, serving in various capacities 
throughout the plant. He will continue his 
headquarters in the general office at Can- 
ton. 
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Supply Trade Notes 


THe WnrriNG. Corporation, Harvey, 
Ill., has moved its Chicago district sales 
office from the Franklin-Adams building 
to the Fisher Building at 343 South Dear- 
born Street. 

* 


C. B. Rosinson, general manager of the 
J. B. Ford Sales Company, Wyandotte, 
Mich., who has been connected with this 
company for 22 years has been elected pres- 
ident and W. F. Torrey, who has been 
connected with the company for six years, 
has been elected secretary-treasurer; both 
will serve on the board of directors. 


* 


A. D. SHEERE, assistant division man- 
ager at Atlanta, Ga., of the A. M. Byers 
Company, Pittsburgh, Pa., has been ap- 
pointed manager of the Houston, Texas, 
division office. W. B. Simpson, sales rep- 
resentative in the Pittsburgh division's 
northern territory, has been appointed as- 
sistant division manager, Atlanta, to suc- 
ceed Mr. Sheere. 

* 


Roy C. Munro, who for the past 14 
years has been western sales manager of 
the Waugh Equipment Company, New 
York, has been elected vice-president, with 
office as heretofore at 310 South Michi- 
gan avenue, Chicago. Mr. Munro ‘was 
born in 1884 at Annapolis Royal, Nova 
Scotia, Canada. In 1905 he moved to 
Chicago and attended the Armour Insti- 
tute of Technology. After serving for 


Roy C. Munro 


several years in the mechanical depart- 
ment of the Pullman Company, Canadian 
Car & Foundry Co. and the Atchison, 
Topeka & Santa Fe, he went with the 
Union and Southern Pacific System as me- 
chanical assistant in the purchasing de- 
partment. In 1912, he was appointed a 
sales representative for the Acme Supply 
Company, Chicago. Five years later he 
became associated with the Chicago-Cleve- 
land Car Roofing Company as sales rep- 
resentative and, when this organization was 
sold, he became connected with the Waugh 
Equipment Company as sales representa- 
tive. In 1928 he was appointed western 
sales manager. 


Georce W. Sirnes, mechanical engineer 
of the Western-Austin Company, Aurora, 
IlL, has resigned to become affiliated with 
the Symington-Gould Corporation, Roch- 
ester, N. Y. 

* 


J. E. BuckKiNGHAM, formerly vice-pres- 
ident of the Lincoln Electric Railway 
Sales Company, has been elected vice- 
president in charge of all railway sales 
for the Portable Plating & Equipment 
Company, Chicago. 


C. N. KIRKPATRICK has been elected a 
vice-president of the Landis Machine Com- 
pany, Waynesboro, Pa. Mr. Kirkpatrick 
continues also as secretary of the com- 
pany. G. M. Stickell, assistant sales man- 
ager has been appointed sales manager. 


* 


W. M. Nones has been elected chairman 
of the board of the Norma-Hoffmann Bear- 
ings Corporation, Stanford, Conn. O. P. 
Wilson has been elected president and 
treasurer; H. J. Ritter, vice-president and 
secretary, and C. B. Malone, vice-presi- 
dent in charge of plant operations. 


* 


C. H. KurHE has been appointed tech- 
nical adviser to the Michigan division of 
Revere Copper & Brass, Inc, Detroit, 
Mich. Mr. Kuthe previously served in a 
sales and sales engineering capacity for 
the Timken Roller Bearing Company in 
the Philadelphia, Pa., district. 

* 


Witrarp H. Coss, general factory man- 
ager, mechanical goods plants, United 
States Rubber Company, has been ap- 
pointed general manager of the mechanical 
goods and general products division, in- 
cluding supervision of the manufacture 
of Lastex, yarn and rubber thread, with 
headquarters at New York. 


* 


THE INTERNATIONAL NICKEL CoMPANY 
has opened a new field office at 67 Wall 
street, New York, under the direction of 
J. W. Sands, whose duties will be to pro- 
mote the use of nickel alloy steels and 
stimulate interest in the company’s prod- 
ucts. 

* 


H. W. Wotrr, assistant director of 
purchases for the Westinghouse Air Brake 
Company and subsidiaries, including the 
Union Switch & Signal Co., has been pro- 
moted to director of purchases with head- 
quarters, as formerly, at Wilmerding, Pa. 
He succeeds W. A. Forrester, who has re- 
tired after 49 years of continuous service 
with the Westinghouse Air Brake Com- 
pany. Mr. Wolff was born near Elizabeth, 
N. J., and after being graduated from the 
local high school and business college, 
entered the employ of the Hall Switch & 
Signal Co., at Garwood, N. J. -In a few 
years he rose to the position of purchasing 
agent, and thereafter successively held the 
positions of works manager, general man- 


Railway Mechanical Engineer 
JUNE, 1939 


ager and treasurer, and was a member of 
the board of directors. After the Hall Com- 
pany was absorbed by the Union Switch & 
Signal Co., in 1925, Mr. Wolff served the 
latter company in a general executive ca- 
pacity. In 1937 he became assistant director 
of purchases of the Air Brake Company. 


* 


MELVIN Pattison, president and treas- 
urer of the Industrial Brownhoist Cor- 
poration, Bay City, Mich., has been elected 
chairman of the board, and has been suc- 
ceeded by Hoyt E. Hayes, vice-president. 
James B. Hayden, assistant sales manager, 
has been promoted to sales manager. 


* 


R. S. WHARTON, general sales manager 
of the Quaker City Rubber Company, 
Philadelphia, Pa., has been promoted to 
vice-president in charge of sales to suc- 
ceed F. C. Millhoff, who has retired. Mr. 
Wharton's headquarters are at Philadel- 
phia. G. C. Johnson, manager of the Chi- 
cago branch, has been promoted to general 
sales manager, with headquarters at Phila- 
delphia, and H. C. Heine, has been pro- 


General 


W. D. Qvanrzs has been appointed gen- 
eral mechanical instructor of the Atlantic 
Coast Line, with system jurisdiction, at 
Rocky Mount, N. C. 


Epwin F. RICHARDSON, assistant engi- 
neer motive power of the Bessemer & Lake 
Erie, has been appointed assistant superin- 
tendent motive power, with headquarters 
as before at Greenville, Pa. 


H. C. Wvarr, assistant master mechanic 
of the Radford-Shenandoah divisions of the 
Norfolk & Western, has been appointed 
superintendent of the Shenandoah division 
with headquarters at Roanoke, Va. 


Epwarp E. Root, master mechanic of the 
Morris and Essex division of the Dela- 
ware, Lackawanna & Western, with head- 
quarters at Hoboken, N. J., has been ap- 
Pointed assistant chief of motive power, 
with headquarters at Scranton, Pa. 


Master Mechanics and 
Road Foremen 


L. E. LoNERGAN, assistant master me- 
chanic on the Southern Pacific at Rose- 
ville, Calif, has been appointed master 
mechanic of the Sacramento division, with 
headquarters at Sacramento, Calif, suc- 
ceeding H. J. McCracken, deceased. 


, F. E. Russet, JR., foreman of machin- 
"ts of the Southern Pacific at Roseville, 
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Personal Mention 


moted to manager of the Chicago branch, 
with E. Asbridge as assistant. 


* 


THE UNITED States STEEL CORPORATION 
of Delaware will open an executive office 
in Chicago, according to an announcement 
made by Benjamin F. Fairless, president, 
at a luncheon at the Blackstone Hotel on 
April 26. G. Cook Kimball, executive 
vice-president of the  Carnegie-Illinois 
Steel Corporation, has been elected execu- 
tive vice-president of the United States 
Steel Corporation at Chicago. 


+ 


WILLIAM J. KELLy, for many years traffic 
manager of The Baldwin Locomotive 
Works and subsidiary companies at Phila- 
delphia, Pa., and Eddystone, has been pro- 
moted to the newly created position of 
manager of industrial relations. Craig 
Johnston, who has been on Mr. Kelly’s 
staff in the traffic department for the past 
20 years, has been appointed acting traffic 
manager. 


* 


Foster E. WonmrLEv, manager of The 
American Rolling Mill Company's Cleve- 


Calif., has been appointed assistant mas- 
ter mechanic at that point. 


LeLanp T. Fire, master mechanic of the 
San Joaquin division of the Southern 
Pacific at Bakersfield, Calif., has been trans- 
ferred to the Coast division, with head- 
quarters at Bayshore, Calif. Mr. Fife was 
born on July 29, 1887, at Ogden, Utah, 
and received his education in the public 
schools of Ogden and through a correspon- 
dence-school course. He entered the em- 


L. T. Fife 


ploy of the Southern Pacific in July, 1905, 
serving as an engine wiper, a machinist 
helper, and an electric craneman until July 
l, 1907. For the next four years he was 
a machinist apprentice at Ogden. From 
January, 1912, to September, 1912, he was 
a machinist and night foreman for the 


land, Ohio, district sales office, has been 
appointed assistant manager of the mid- 
western sales area, with headquarters at 
Middletown, Ohio. Henry L. Woods, Jr., 
who has been attached to the Armco sales 
office at Detroit, Mich., as a salesman for 
the past 10 years, has been appointed 
manager of the Cleveland office to succeed 
Mr. Wortley. 


Obituary 


CHARLES NEHER, district sales manager 
of Templeton, Kenly & Co., Chicago, with 
headquarters at Dallas, Tex., died in that 
city on April 5. 


* 


EarL L. Coropv, sales representative in 
the eastern region of the Transportation 
Department of Johns-Manville Sales Cor- 
poration, New York, died at Jersey City 
Medical Center, Jersey City, N. J. on 
May 17, after a brief illness. Mr. Colopy 
was born at Lockport, N. Y., November 
22, 1887, and entered the service of Johns- 
Manville in 1908 as a stenographer and 
since 1918, had served as a sales repre- 
sentative. 


Utah Copper Company at Arthur, Utah; 
from October, 1912, to March, 1913, a ma- 
chinist on the Chicago, Milwaukee & St. 
Paul; from October, 1913, to May, 1914, 
machine shop foreman, Bingham Garfield 
Railroad and Utah Copper Company, 
Magna, Utah, and írom July, 1919, to 
November, 1919, a machinist on the Union 
Pacific at Provo, Utah, and North Platte, 
Neb. From December, 1920, until his 
recent appointment, he has been in the 
service of the Southern Pacific successively 
as a machinist, erecting foreman, depart- 
ment foreman, general foreman, assistant 
master mechanic of the Portland division, 
and master mechanic of the San Joaquin 
division. Mr. Fife was appointed to the 
latter position on August 1, 1937. 


FnEpERICK T. H. JAMES, general foreman 
of the Kingsland locomotive shops of the 
Delaware, Lackawanna & Western at 
Kingsland, N. J. has been promoted to 
the position of master mechanic at Ho- 


boken, N. J., succeeding E. E. Root. 


Epwin E. HiNCHMAN, who has been 
appointed master mechanic of the San 
Joaquin division of the Southern Pacific 
at Bakersfield, Calif., as noted in the April 
issue, was born on February 17, 1894, at 
San Francisco, Calif. He attended public 
schools, and from September 3, 1912, to 
April 30, 1926, was a draftsman in the 
motive-power department, general office, 
of the Southern Pacific. From May 1, 
1926, to June 15, 1936, he was dynamom- 
eter engineer on locomotive efficiency 
tests—about five years on road tests, and 
in the general office at 65 Market street, 
San Francisco, on various duties in the 

(Continued on second left-hand page) 
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motive-power department. He was pro- 
moted to the position of assistant master 
mechanic at Roseville, Calif., on June 16, 
1936. He was transferred to West Oak- 
land, Calif., on October 1, 1938, and be- 
came master mechanic at Bakersfield on 
April 1, 1939. 


C. E. Ponp, general foreman foundries, 
Roanoke, Va. shops of the Norfolk & 
Western, has been appointed assistant mas- 
ter mechanic, succeeding H. C. Wyatt. 


Car Department 


O. A. WALLACE has been appointed gen- 
eral car foreman of the Atlantic Coast 
Line, with headquarters at Wilmington, 
N. C. 


W. R. Situ, leading hand-car fore- 
man of the Canadian National at Nutana, 
Sask. has been appointed acting car fore- 
man at Watrous, Sask. 


A. M. McLennan, car foreman of the 
Canadian National at Watrous, Sask., has 
been appointed coach foreman at Saska- 
toon, Sask. 


S. J. Futter, mechanical draftsman on 
the St. Louis Southwestern at Pine Bluff, 
Ark., has been promoted to the position of 
general car foreman, with headquarters at 
Pine Bluff, succeeding George S. Beau- 
mont, deceased. 


Shop and Enginehouse 


J. L. BanrrE, boiler foreman of the 
Canadian National at Prince Albert, Sask., 
has retired. 


E. S. THoMPsoN, boilermaker of the 
Canadian National at Kamloops Jct., B. C., 
has become boiler foreman at Prince Al- 
bert, Sask. 


Cwartes A. MamsHarL has been ap- 
pointed acting night locomotive foreman 
of the Canadian National at Point Tupper, 
N. S, succeeding Stephen J. McDonald. 


GeorcE Howarp, apprentice class in- 
structor of the Canadian National at 
Transcona, Man., has been appointed su- 
pervisor of apprentices, Western Region. 


Ernest LEAMAN has been appointed act- 
ing assistant foreman, paint department, 
motive power shops, of the Canadian Na- 
tional, at Moncton, N. B., succeeding Wm. 
Carter, deceased. 


L. F. Brantley, laboratory engineer in 
the test department of the Erie at Mead- 
ville, Pa., has been promoted to the posi- 
tion of general foreman, at Jamestown, 
N. Y. 


G. L. FISHER, general foreman of the 
Erie at Jamestown, N. Y., has been pro- 
moted to the position of general foreman 
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at Binghamton, N. 
Moffitt, deceased. 


Y., succeeding J. P. 


L. A. Hartiey, machinist leader of the 
Erie at Hornell, N. Y., has been promoted 
to the position of general locomotive in- 
spector, district master mechanic's staff, 
at Meadville, Pa., succeeding H. E. Durt- 
sche, retired. 


Josern B. Carrot, foreman of the elec- 
trical shop of the Delaware, Lackawanna 
& Western at Kingsland, N. J., has been 
promoted to general foreman of the Kings- 
land locomotive shop, succeeding F. T. H. 
James. 


Purchasing and Stores 


C. I. CaswrLL has been appointed divi- 
sion storekeeper of the Saratoga and 
Champlain divisions of the Delaware & 
Hudson, with headquarters at Colonie, N. 
Y.. succeeding M. W. Farrell, deceased. 


Watter R. Owen, assistant purchasing 
agent of the Chicago, Rock Island & Pa- 
cific at Chicago, has been promoted to 
purchasing agent, with the same head- 
quarters, succeeding Frank D. Reed, de- 
ceased. 


Copies of trade publications 
described in the column can 
be obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


Sarety SnHoes.—Lehigh Safety Shoe 
Co., Allentown, Pa. Stock catalog con- 
taining technical information and illustra- 
tions of steel-toe safety work shoes for 
various industries. 


* 


RErROL.—Filtrol Corporation, 315 West 
Fifth street, Los Angeles, Calif. 16-page 
booklet, in colors, “Retrol and Its Use in 
the Re-refining of Used Oils." 


* 


Hanna Stoxer.—The Hanna Stoker 
Co., Cincinnati, Ohio. “The Hand that 
Holds the Profits Writes the Checks,” an 
attractive, spiral-bound booklet descrip- 
tive of the Hanna stoker, with illustrations 
of its installation and of equipment on 
which it is installed. _ 

* 


FrExiBLE METAL TuniNG.— The Ameri- 
can Brass Company, American Metal Hose 
Branch, Waterbury, Conn. Bulletin SS-25. 
Discusses use of seamless flexible metal 
tubing for conveying steam, liquids, gases; 
control of vibration, the connecting of mis- 
aligned and moving parts. etc. Engineer- 
ing data; specifications; installation rules. 


Trade Publications 


Obituary 


W. A. CorroN, mechanical assistant of 
the Erie, with headquarters at Cleveland, 
Ohio, died on May 2. 


Grorce S. BEAUMONT, general car fore- 
man of the St. Louis Southwestern, with 
headquarters at Pine Bluff, Ark., died at 
that point of April 17. 


H. J. McCracken, master mechanic oí 
the Sacramento division of the Southern 
Pacific; with headquarters at Sacramento, 
Cal, died at that point on April 16. 


Frank D. RrEp, purchasing agent of the 
Chicago, Rock Island & Pacific, with head- 
quarters at Chicago, died at his home in 
that city on April 23, after a long illness. 


ARTHUR L. Tucker, who retired in 1926 
as assistant general storekeeper on the 
Chicago & North Western, with headquar- 
ters at Chicago, died suddenly of a heart 
attack on April 17, at Cocoa Beach, Fla. 


Joux J. O'Brien, who retired on July 
l. 1937, as superintendent of the car de- 
partment of the Terminal Railroad Asso- 
ciation of St. Louis, died on May 5 at the 
Missouri Pacific hospital in St. Louis, Mo. 


Drar WHEELSsS.—Budd Wheel Company, 
Detroit, Mich. Thirty-six page catalog. 
B39-2. Construction and application of 
Budd single and dual wheels, their servic- 
ing and replacement. 


* 


MATERIALS - HANDLING — EQUIPMENT.— 
Lewis-Shepard Sales Corporation, 286 
Walnut street, Watertown (Boston), Mass. 
An illustrated folder descriptive of Lewis- 
Shepard line of materials handling equip- 
ment and the new Celoron wheels for floor 
protection. 

* 


Scutty Stock List AND REFERENCE 
Boox, 1939.—Scully Steel Products Com- 
pany, 1319 Wabansia avenue, Chicago. A 
spiral-bound, thumb-indexed book for con- 
venience in ordering material. 


* 


Car PuLLERS, Hoists AND WINCHES.— 
Stephens-Adamson Mfg. Co, Aurora, Ill. 
Eight page catalog. Specifications, dimen- 
sions and engineering information on how 
to select proper car puller. 


* 


Tue Story or Arr Conprrioninc.—Air 
Conditioning Manufacturers’ Association, 
Southern Building, Washington, D. C. 
Twelve-page booklet illustrated in Disney 
cartoon style. Graphically describes four 
hypothetical characters personifying tem- 
perature, humidity, cleanliness, and ait 
motion, the elements to be controlled in air 
conditioning. 
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NATIONAL 
SEAMLESS 
BOILER 


M STER mechanics and boiler 
shop superintendents report 
that NATIONAL Seamless Boiler Tubes 
save3 to4 hours on installation. That's 
between 15 and 20 per cent of the total 
time, and it applies equally to new 
construction and retubing jobs. 
These tubes save installation time 
because they are completely annealed 
at the mill, before shipment. This an- 
nealing operation, which results in the 
necessary balance between strength 
and ductility, plus carefully main- 
tained craftsmanship through every 
stage of production, from ore to fin- 
ished tube, results in a tube that is 
practically perfect for boiler service. 
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Columbia Steel Company, San Francisco, Pacific Coast Distributors 


It has better creep strength and supe- 
rior heat transfer characteristics be- 
cause only killed open-hearth steel is 
used. Flawless, because it has survived 
the piercing process, the severest test 
of steel quality ever devised. 

That’s why boiler makers say that 
NaTIONAL Seamless Tubes “don’t 
check at the bead.” Their experience 
bears it out. And so will yours when 
you use these fine, uniform tubes. And 
best of all, you'll find 
them good for long, 
safe, trouble-free serv- 
ice. Give them a try 
and you'll see. Write 
for Bulletin No. 12. 


mr 


PITTSBURGH, PA. 


ere you Save Money 


Completely annealed, Narionat Seamless 


Boiler Tubes reduce installation time by an aver- 
age of 15 to 20 per cent. They turn over, expand, 
roll and bead easily. They help good boiler 
makers produce tight, trouble-free installations. 


So ductile are Nationa Seamless Boiler 
Tubes that they can be flanged, bent out of shape, 
or crushed without developing flaws or splits. 
Thorough tests at every stage of production keep 
quality and uniformity constantly high. 


NATIONAL TUBE COMPANY 


* United States Steel Products Company, New York, Export Distributors 
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Over 300 Attend 


. Mechanical Division Meeting 


F. W. Hankins, Chairman 


V. R. Hawthorne 
Secretary 


THE Mechanical Division of the Association of Amer- 
ican Railroads held its seventeenth annual meeting at the 
Hotel Commodore, New York, on June 28, 29, and 30, 
with an attendance of over 300. Sessions were held 
during the morning of each day, with the afternoons free 
so that the members were afforded an opportunity to visit 
the transportation exhibits at the New York World's 
Fair. 

During the meeting addresses were delivered by the 
division chairman, F. W. Hankins, chief of motive 
power, Pennsylvania, and by Samuel O. Dunn, chair- 
man of the board of the Simmons-Boardman Publishing 
Corporation and editor of the Railway Age. W. J. Pat- 
terson, director, Bureau of Safety, Interstate Commerce 
Commission, and J. B. Brown, assistant chief, Bureau 
of Locomotive Inspection, Interstate Commerce Com- 
mission, also spoke briefly during the meeting. 


Railway Mechanical Engineer 
JULY, 1939 


Program included reports on 
steam-locomotive development 
and Diesel locomotive opera- 
tion — Study of freight-car 
trucks for higher speed service 
being pushed 


W. H. Flynn, Vice-Chairman 


W. I. Cantley 


TN Mechanical Engineer 


Mr. Patterson raised a question as to the necessity of 
operating trains at speeds as high as 100 m. p. h. and 
said that, if such speeds are to be run, devices will have to 
be produced that will stop trains as efficiently in the 60- 
to 100-m. p. h. zone as they can now be stopped at speeds 
below 60 m. p. h. He drew attention to the fact that the 
hazard of high-speed operation has been increasing for 
several years and “we don't want it to continue if we can 
help it." In concluding his remarks, Mr. Patterson em- 
phasized the necessity of providing better means of 
making emergency stops from within the train and of 
communicating with enginemen in emergencies. In this 
latter connection he mentioned the possible use of elec- 
trical communication equipment. 

Mr. Brown, in the course of his remarks, directed at- 
tention to the fact that the Bureau is receiving constant 
complaints of hard-riding locomotives and asked that 
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attention be directed to this problem by members of the 
Mechanical Division. Chairman Hankins replied. that 
this matter is now under consideration. 

The program included 13 committee reports and an 
individual paper on the operation of Diesel-electric loco- 
motives, by H. H. Urbach, mechanical assistant to execu- 
tive vice-president, Chicago, Burlington & Quincy. In 
addition to those abstracted here, a report was presented 
by the Joint Committee on Utilization of Locomotives and 
Conservation of Fuel which presented statistical. studies 
of locomotive and train operation during 1937 and 1938, 
compared with a selected list of preceding years. The 
General Committee also presented its formal report of 
events and actions since the last annual meeting which 
was held at Atlantic City, N. J., in June, 1937. 


Election of Members of General Committee 


Following the presentation of their names by the 
Nominating Committee the following were elected mem- 
bers of the General Committee to serve until June, 1941: 
H. B. Bowen, chief of motive power and rolling stock. 
Canadian Pacific; H. H. Urbach, mechanical assistant 
to executive vice-president, Chicago, Burlington. & 
Quincy; G. McCormick, general superintendent motive 
power, Southern Pacific, and Otto Jabelman, vice-presi- 
dent, research, Union Pacific. G. C. Christie, general 
superintendent equipment, Illinois Central, was elected to 
serve for the unexpired term of F. R. Mays, general man- 


ager, Illinois Central, resigned, which expires in June, 
1940. 


Chairman Hankins’ Address 


Chairman Hankins, in opening the convention, re- 
viewed recent developments in the mechanical depart- 
ment and important aspects of the work of the Me- 
chanical Division. He stressed the following facts. 

The two years that have just passed have been lean 
ones in so far as concerns railroad revenues. Neverthe- 
less, we have witnessed very definite progress in the 
development and use of improved railroad equipment and 
in methods of operation. Even in face of discouraging 
business conditions the railroads have made distinct ad- 
vance in motive power and rolling’ stock and in equip- 
ment maintenance practices. 

The arch-bar truck, a very bothersome problem for 
a number of years, practically has been eliminated, and 
its use in interchange service is prohibited after Decem- 
ber 31, 1939, 

New and attractive types of passenger equipment cars 
have been built and placed in service, operating on faster 
schedules. New and improved freight equipment cars 
have been designed and built. Many thousands of exist- 
ing freight cars have been modernized and rebuilt, and 
considerable progress has been made in the application 
of improved air brakes to freight equipment cars. 

Present demands of our patrons have resulted in 
speeding up the schedules both of passenger and freight 
trains. This has introduced additional problems relating 
to design and maintenance of equipment, for example, the 
arranged freight-train service. The present faster sched- 
ules are only a forerunner of what is necessary in the 
quickening of deliveries in order to retain traffic on the 
rails. To insure reliability of this faster service, the 
cars must be maintained in such condition that failure of 
details will not occur en route. 

All these problems that face us require not only special 
study, but also prompt solution, and involve our meet- 
ing the situation courageously and without unnecessary 
delay. 
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Since the last meeting of this division, the office of 
mechanical engineer has been created, and W. I. Cantley 
selected by the General Committee to fill it. He has been 
given a number of assignments and cooperates with all 
standing committees of the division. This has resulted 
in expediting consideration of important matters and will 
be developed further by the General Committee. 

The purpose of the General Committee is not to build 
up a huge organization, but rather to have an efficient 
nucleus around which special machinery can be set up 
as required to handle important matters efficiently and 
with dispatch. The watch-word of your organization 
continues to be “Get things done.” 

At present we have before us the subject of develop- 
ment of trucks for high-speed freight service. The board 
of directors of the association has approved conducting 
road tests of trucks designed for this service. These road 
tests will be carried out to conclusion as early as prac- 
ticable under direction of the mechanical engineer of 
the division and a special committee representing the 
Committee on Car Construction, the Committee on 
Brakes and Brake Equipment, and the Committee on 
Wheels. 

A special committee has been appointed to survey the 
subject of counter-balancing of steam locomotives for 
high-speed service and to recommend whether or not 
tests should be conducted by the division. 

Two years ago the General Committee recommended 
a research program on axles. This has been carried 
forward with expedition, starting with passenger-car 
axles, and to date three reports of progress have been 
submitted to the members so that they may be informed 
fully as to what is being accomplished. It is expected 
as a result of this research that modified design for pas- 
senger-car axles will be developed shortly. 

The various standing and special committees of the 
division are entitled to credit and our thanks for the 
manner in which they have handled their assignments. 
With the reduction that has obtained generally in staff 
officers of the mechanical department—below what would 
have been considered a minimum several years ago—the 
members of your committees have discharged ably their 
duties in the work of the association, notwithstanding 
the additional work handled on the home road. 

Among the outstanding achievements of the past year 
has been the development and adoption as recommended 
practice of specifications for new passenger-equipment 
cars. It was a fine example of prompt and efficient 
solution of a problem. 


Address by Samuel O. Dunn 


Samuel O. Dunn, editor Railway Age, was the guest 
speaker. An abstract of his talk follows: All the great 
technological progress made in this country within the 
last twenty years has done no good, because the contri- 
bution it should have made to the public welfare has 
been prevented by government, business and labor with 
the most ignorant, stupid, and ruinous economic policies 
ever suffered by a great nation. 

A nation's total income is the measure of its well-being. 
It is usually stated in money, but it actually consists of 
the goods produced. The trends of our national income 
before and since the war present a shocking contrast. 

We had recovered in 1896 from the panic of 1893. 
Allowing for differences in prices, and stated in volume 
of goods actually produced, our national income increased 
82 per cent in the twenty years from 1896 to 1916— just 
before we entered the war—and our income per capita 
increased 30 per cent. During the next twenty years, 
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from 1916 to 1936, when undoubtedly there was equal 
technological progress, our national income (measured 
in production) increased only 17 per cent and our income 
per capita actually declined 8 per cent. In 1938 our in- 
come per capita was actually as small as thirty-three years 
before in 1905. 

We have heard it claimed that unemployment, and even 
all the ills of depression, within the last decade have been 
caused by technological progress amounting to a revolu- 
tion. There has been a revolution all right, but no more 
of a technological one than before, because the increase 
of production from 1896 to 1916 shows there was at 
least as much progress in technology then as since. The 
revolution we really have had since 1916, and especially 
since the war, has been an economic one. 

Before the war we had both technological and eco- 
nomic progress. We have since had only technological 
progress. There is much talk implying they are the 
same thing; but they are widely different things. If a 
factory employing a hundred men increases its output 
50 per cent per man by improving its machinery, that is 
technological progress. If it also increases its produc- 
tion and sales 50 per cent, that is economic progress. 
But if it does not increase its production and sales and 
consequently throws one-third of its employees out of 
work, there is economic retrogression. And that is ac- 
tually the way in which, during the last two decades, 
we have simultaneously made technical progress and eco- 
nomic retrogression in this country. 

You and other technical men have done your work 
splendidly. In spite of all the aspersions regarding lack 
of research and so on, engineering work of every kind 
has been as well done on the railroads as in any other 
American industry. It made it possible during the 
twenty years before the war for the railways to double 
the amount of traffic they handled per dollar of invest- 
ment, per employee, per locomotive, and per car. The 
lack since the war of such economic progress as occurred 
before has been due entirely to unsound economic policies 
followed by business, political, and labor leaders. 

Technical men have worked in accordance with phys- 
ical laws. Business, political, and labor leaders have nulli- 
fied all that technical men have done by trying to disre- 
gard or override economic laws. All human experience 
has shown it can’t be done—and never so conclusively 
as in the United States during the last decade. Un- 
sound economic policies have ruined many more great 
nations than war. Whenever they unearth the ruins of a 
great nation anywhere, you may depend on it that it 
was ruined more by its unsound economic policies than 
by its enemies; because sound economic policies are as 
necessary in war as sound military policies, while un- 
sound economic policies are about equally ruinous in 
either peace or war. 

Great Britain suffered vastly more from the great war 
than this country ; but, as compared with the period be- 
fore the war, Great Britain is now relatively much more 
prosperous than the United States. Why? Because dur- 
ing the depression Great Britain's business, its labor, and 
its government have followed the economic policies that 
pulled both Great Britain and the United States out of 
all previous industrial depressions, while we have fol- 
lowed entirely different policies. Hence, our economic 
revolution—backward. 

Who started this economic revolution? Business—and 
it has since been ably assisted by politicians and labor 
leaders. Business started it when, before the war, in 
addition to railway regulation to stop unfair discrimina- 
tions, it got regulation to curtail railway profits. Busi- 
ness continued it when it got our federal and state gov- 
ernments spending billions of dollars a year on water- 
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ways and highways to subsidize competition with the rail- 
ways and thereby more effectively beat down their rates 
and profits. Our transportation situation, and especially 
our railway situation, has been among the principal 
causes of the depression and its long continuance. 

We have had in this country what is called a system 
of "free private enterprise." In order to increase the 
national income as it did before the war, this system must 
operate in accordance with its own economic laws, the 
principal of which is supply and demand. From the de- 
pression of the nineties to the Great War most prices 
and wages were fairly flexible and were determined prin- 
cipally by supply and demand. But business began back 
there monkeying with prices (including railway rates) 
regardless of supply and demand. 

These, in brief, are the causes of the economic revolu- 
tion which has stopped our economic progress. They are 
the causes of the present railway situation because they 
have curtailed total production and traffic, diverted traffic 
from the railways to other carriers, and increased their 
operating expenses and taxes, with the result that their 
net earnings in 1938 were actually smaller than forty 
years before, in 1898. 

Within the last week President Roosevelt has pro- 
posed, in addition to its present huge expenditures, that 
the federal government shall make about four billion dol- 
lars in "self-liquidating" loans to stimulate business, in- 
cluding a half billion dollars for buying equipment dur- 
ing the next three years to be leased or sold to the rail- 
roads. Their net earnings always have determined how 
much equipment and materials the railroads have bought, 
and I am unable to see how, without an increase in their 
net earnings, they could lease or buy any equipment from 
the government that they could not lease or buy direct 
from the manufacturers, while, if their net earnings did 
increase, they could and would increase their buying 
direct from manufacturers proportionately. 

Their purchases of equipment and materials in 1938 
alone were 972 million dollars less than in 1929, and in 
the last seven years they averaged 787 million dollars 
annually less than in the seven years ended with 1929. 
The proposed “government aid" would be mere chicken 
feed compared with the curtailment of railroad buying 
caused, and still being caused, by policies making net 
earnings less now than they were 40 years ago, and this 
entire new "'self-liquidating" loan plan undoubtedly, in 
view of our experience with similar government policies 
for the last six years, would retard, rather than stimulate, 
business recovery and railroad earnings. 

What shall we do about.it all? First, no effort should 
be spared to continue technical progress in the railroad, 
as well as other industries, by the adoption of every im- 
provement possible in equipment, materials and methods. 
Second, no reasonable effort should be spared to reduce 
present railway costs and, especially, labor costs. Present 
high labor costs are not due alone to present high wage 
scales, but are largely due to expensive working rules 
and to even more expensive interpretations and appli- 
cations of them by certain bodies created by law. Third, 
we should spare no effort to get changes in present trans- 
portation policies of the federal and state governments 
which, contrary to the public interest, discriminate 
against the railways in favor of all other commercial 
carriers. Fourth, we have a broad duty as citizens; 
that is, to combat all the policies of government, business 
and labor by which we are trying to defy and override 
economic laws, the operation of which is essential to effi- 
cient functioning and preservation of a system of private 
enterprise. 

Government, business, and labor, whether they know 
it or not or like it or not, must choose between free pri- 
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vate enterprise and state socialism. The longer they con- 
tinue to socialize private enterprise, the more certainly 
they will cause state socialism. 

Where do we go from here? That will depend upon 
whether we have enough men of intelligence, courage and 
patriotism to make enough effurts to get the American 
people to cause another economic revolution which will 
revive the great increases of production and commerce, 
and of railway traffic, earnings, and improvements that 
occurred before the war. It can be done. I believe it 
will be done, because I believe we have enough men of 
intelligence, courage, and patriotism to give the neces- 
sary leadership in the nation and in every state and com- 
munity, and because I am sure the people are growing 
extremely tired of wallowing in the depths of this de- 
pression and will respond to the needed new leadership 
if it is offered them. 


Report of Committee on Wheels 


The committee, in its last report, commented upon the practice 
followed by some users of cast-iron wheels in connection with 
grinding the treads of the wheels either before or after mount- 
ing. In response to a questionnaire sent out by the secretary, 
soliciting information, replies were received from 27 railroads and 
private car lines, but in no instance was any definite information 
available. All replying to the inquiry seemed satisfied the 
grinding of the treads was a desirable practice, but as to the 
effect of such grinding, no definite information was available. 
The situation with respect to the value of ground wheels from 
the standpoint of reducing damage to lading was complicated 
where some information might have been available because snub- 
bing devices have been applied to the trucks. 

It is the opinion of your committee that the value of the use 
of truly round wheels will be reflected more in the reduction in 
truck maintenance than in a reduction in damage to lading. 

Your committee is continuing its study of this subject and 
again solicits the roads following the practice of using ground 
wheels for any concrete information they may be able to develop 
with respect to the advantages obtained by this practice. 


Single-Plate Bracketed Solid Hub 
Design Cast-Iron Wheel 


The 1938 wheel committee report contained an account of 
authorization granted for certain types of experimental cast-iron 
wheels which included wheels with bracketed type plates and 
cored hubs. In this same report the committee expressed itself 
as being reluctant to accept the cored hub design without more 
intimate knowledge as to what might develop as a result of the 
cored hub, 

In the meantime the Association of Manufacturers of Chilled 
Car Wheels developed and produced a bracketed single-plate 
wheel with a solid hub for 40,- 50- and 70-ton cars and requested 
authority to manufacture and place in service 100,000 wheels of 
each capacity, making a total of 300,000 wheels of this particular 
design. This request was approved by the General and Wheel 
Committees. 

It is the opinion of your committee that the single-plate solid- 
hub, bracketed type wheel is a better design than the present 
standard single-plate wheel. This design has an advantage in 
that the plate is moved outward and thus better supports the 
outer portion of the rim and in this respect should be better 
protection against broken rims. Further, the bracketed feature 
on the back of the plate affords better support to the flange 
section and is claimed by the manufacturers to influence a more 
uniform chill. 

Your committee considers that the single-plate bracketed solid- 
hub type of wheel has sufficient advantages to warrant recognition 
over the present standard single-plate design and therefore 
recommends that the question of adopting this improved design 
of wheel to replace the present design of single-plate wheel be 
submitted to letter ballot of the members. This design of wheel 
is illustrated in Fig. 1. 

The cast-iron wheel specifications have been tentatively revised, 
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as shown in Appendix A, for study and consideration of the 
members during the coming year. (Appendix A is not shown in 
this abstract.) 


Hub Clearance on Cast-Iron Wheels 


A member road has reported that journal boxes, especially 
those on integral side frames, are ccntacting and being worn by 
the hub face of cast-iron wheels. This road requested that re- 
vision be made in the cast-iron wheel design to afford more 
clearance between the hub and journal box when journals, 
journal bearings, boxes, wedges, etc. are approaching the extreme 
limits of wear. 

In a comparison of hub clearance as between the cast-iron 
wheel and wrought-steel wheel it will be noticed the cast-iron 
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Car Capacity 40-Ton 50-Ton 70-Ton 
Nominal weight 700 Ib. 750 1b. 825 Ib. 
size A.......... 6 in. 614 in. 7M in 
Hub diameter, back B 104 in. 103% in. 1114 in 
Hub diameter, front, C 10K in. 1034 in. 1114 in 
Length of hub, D... 67$ in. 67$ in. 745 in 
Front hub recess, E..... 1 in. lin. 1% in 
Vert. ref. line to front hub, F 3] in. 3H in. 354, in 
Thickness of plate, P.......... lin. 13g in. 1H in 
Thickness of rim, R......... D 1% in 176 in. 2 in. 
Thickness thru throat, T...... sees 2in. 2% in. 254 in 
Number of curved brackets................. 12 13 14 


Fig. 1—The single-plate bracketed chilled-iron wheel 


wheel has Me in. more clearance with respect to the vertical 
reference line than the wrought-steel wheel, but if cast-iron 
wheels are mounted to the extreme spacing limits provided by 
the mounting and check gage with the gage contacting the wear- 
ing face of both flanges, this apparent additional hub clearance 
would be taken up in the mounting process. If, however, the 
wheels are mounted centrally on the axle and according to the 
recommended practice, with the mounting and check gage con- 
tacting the back of one flange and the wearing face of the 
opposite flange, the cast-iron wheel would have an advantage of 
lig in. with respect to hub clearance. 
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Fig. 2—This shows the relative location of the several parts with nominal lateral. The wheels and journal boxes are centrally located 


1t is recognized that under certain conditions the journal box 
will contact the hub of the wheel, but there are so many con- 
tributing causes to this condition such as wheels not being 
mounted centrally on the axle, wheels mounted to the extreme 
spacing limits and general condition of the truck structure so 
that journal-bearing and box wear on one side are not sup- 
ported by contact between the journal bearing and the axle 
collar on the opposite side, that revision of the wheel design 
does not seem the proper point of attack. 

The present wheel design with offset arrangement of the hub 
and the rim which is accepted because of structural limitations 
does not represent a well balanced design and this condition 
should not be aggravated by any further increase in hub 
depression. 

It is the opinion of the committee that if the conditions reported 
are existing to the extent that some definite corrective measures 
should be taken, a careful detailed study should be made of the 
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from their cars on account of worn through chill and the thought 
has been advanced that this condition is due to placing the worn 
through chill defect back in the judgment class. 

Your committee investigated 90 wheels removed from various 
cars for worn through chill condition, which wheels were in- 
spected and subsequently broken to definitely develop the extent 
of the chill. Out of 31 wheels inspected at one point, 28 wheels 
were worn through chill, 13 of which did not take the out-of- 
round gage, 3 were not worn through chill and did not take the 
out-of-round gage, but did take the remount limit gage. 

At the other point where 59 wheels were inspected and 
broken, 55 wheels in this group were actually worn through chill, 
but only 3 would have been condemned by the out-of-round gage. 
The 4 wheels not worn through chill each took the out-of-round 
gage and could have been condemned under Symbol 73-R. 

Summarizing, of the 90 wheels removed for worn through 
chill, 83 were found in this condition which indicates the in- 
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Fig. 3—Drawing showing wear of hub (cast iron wheel) into the journal box when the condemning limit of 3346 in. between lug and end of 
bearing and 4-in. journal collar is reached 


truck structure, the spacing of wheels as to their effect upon 
the undesirable condition and then the subject referred to the 
Car Construction Committee if changes in design to correct the 
condition are deemed desirable. 

Figs. 2 and 3 show the method followed by the Committee in 
making this study. These are presented as information and 
guidance to those who may, in the future, be making a further 
study from the standpoint of conditions other than wheel in- 
fluence. . 


Removal of Cast-Iron Wheels for Worn Through 
Chill 

Statements have been received from two individual car owners 

that they are having an unusual number of wheels removed 
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spectors condemning these wheels were a little over 93 per cent 
correct in their judgment of worn through chill condition. This 
inspection also definitely established that the out-of-round gage 
could not be taken as a correct means of indicating the condition 
of worn through chill. 

Exhibit 1 of the 1937 report showed the roads reporting on the 
percentage of cast-iron wheels removed for different defects and 
that on Road A 19.47 per cent of the wheels were removed for 
worn through chill. Road B which is not a cast-iron wheel 
road showed only 3.72 per cent of the wheels removed for worn 
through chill, while Road C which is a cast-iron wheel road 
showed 27.08 per cent worn through chill. These figures were 
representative of conditions of wheels removed during the months 
of December, 1936, and January and February, 1937. 
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The committee is definitely of the opinion that the out-of- 
round gage is serving a good purpose from the standpoint of 
out-of-round condition but can not be recommended as a means 
of indicating worn through chill. 

The committee has to date been unable to develop a definite 
gage for identifying the worn through chill defect and calls atten- 
tion to the practice to be followed in identifying this defect 
shown in paragraph 102, page 117, of the Wheel and Axle 
Manual. 


Measurement of Chill in Cast-Iron Wheels 


The Association of Manufacturers of Chilled Car Wheels 
furnished information to the committee relative to its develop- 
ment of the new method of measuring chill in cast-iron wheels. 
Until recently this measurement was based on the judgment of 
the inspector from a visual examination of the fracture, which 
leads to wide variations in interpretation. The association set 
forth the steps leading up to the present method which is based 
on a definite relationship between the combined carbon and hard- 
ness as read either by Sceleroscope, Brinell, or Rockwell ma- 
chines. Under the new method, wear requirements are satisfied 
with a hardness of 363 Brinell or 55 Sceleroscope taken 9g in. 
below the tread surface on the 3!4-in. line. An upper limit is 
now being tentatively used which approximates the maximum 
passed under present methods of measurement in A. A. R. 
specifications. This calls for a Brinell hardness of 321 or a 
Sceleroscope hardness of 52 at a depth of 34 in. below the tread 
surface. The association’s statement concluded as follows: 

“This method has gradually been introduced through our in- 
spection department largely by careful education and detailed 
instructions on method of procedure and has now been effective 
for about twelve months, finally having been adopted by letter 
ballot of the members of the Association of Manufacturers of 
Chilled Car Wheels in connection with a general revision of 
specifications which are to be made effective June 1." 


Multiple-Wear Wrought-Steel Wheels 


Some service conditions to which wrought-carbon-steel wheels 
are subjected have developed within recent years which makes it 
necessary to give consideration to a heat-treated wheel in addi- 
tion to those covered by A. A. R. Specification M-107. Service 
conditions have been imposing an increased burden upon wrought- 
steel wheels such as high wheel loads, high speed, braking re- 
quirements, as well as the design of the equipment and the con- 
dition of the track which it traverses. 

Your committee has been collecting data relative to these 
special service requirements and the Technical Board of the 
Wrought Steel Wheel Industry has been diligently studying the 
problem and producing wheels of varying compositions and hard- 
ness characteristics that was felt were best adapted to the type 
of service to which they would be subjected. Sufficient data 
has been established to indicate that wheels representative of 
some type of heat treatment will be required to mect these var- 
ious exacting service conditions and since there is no recognized 
practice prescribed for such wheels the committee, in conjunc- 
tion with the Technical Board of the Wrought Steel Wheel In- 
dustry, are presenting for guidance a Tentative Specification for 
Heat-Treated Wrought-Carbon-Steel Wheels. 

Of necessity this specification is of very general character and 
application, but it presents three different types of wheels classi- 
fied as follows: Class A—High-speed service with severe brak- 
ing conditions, but with moderate wheel loads; Class B—high- 
speed service with severe braking conditions and heavier wheel 
loads; Class C—service with high wheel loads and moderate 
braking conditions. 

With this information available it will give the purchaser 
some basis upon which to make a selection. For instance, if 
trouble is being experienced with thermal cracking in high- 
speed service, and since thermal cracking is unquestionably 
connected with braking conditions, wheels according to Classes A 
or B, which have a comparatively low carbon content, would 
probably best meet this situation. Where trouble is being ex- 
perienced on account of shelled treads which occurs frequently 
under locomotive tenders with heavy wheel loads, wheels corre- 
sponding to Grade C, which have a carbon range very similar 
to that of Specification M-107, but are heat treated to a mini- 
mum hardness of 321 Brinell will prove of value from the stand- 
point of resistance to shelled treads. 
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Suitable symbols stamped on the back face of the rim of 
each wheel identifies the class to which it belongs and provides 
against confusion in mating or identifying wheels for any par- 
ticular service. 


Removal of One-Wear Wrought-Steel 
Wheels for Built-Up Tread 


It has been reported that owners of cars equipped with one- 
wear wrought steel wheels are suffering an unwarranted loss on 
account of wheels removed on foreign lines with built-up tread, 
the handling line contending that in accordance with Rule 98- (1), 
one-wear wrought steel wheels are not to be turned and conse- 
quently allowing the owning road only scrap credit for the re- 
moved whcel. 

There is no reason why wheels removed for built-up tread 
should not be restored for further service by turning or grind- 
ing; grinding being preferable, as in the turning operation the 
cut would. have to be taken below the work hardened surface of 
the tread at the expense of a greater loss of service metal. It 
is recommended that Rule 98, Par. (i), be modified as recom- 
mended below: 

Proposed Form: Rule 98 (i)—The condemnable defects for 
wrought steel wheels in Rules 79 to 83 apply also to the one- 
wear wrought-steel wheel. Charges and credits shall not be on 
a service metal basis. Prices new, secondhand and scrap, as 
per Items 194-C and 194-D, Rule 101, shall be used. 

Wheels removed account of having built-up metal on tread 
shall have this metal removed, preferably by grinding, or by 
turning where thickness of rim will permit. Note under Items 
270, Rule 107, provides labor charge of 1.4 hours for grinding 
or turning. 

The one-wear wrought steel wheel is identified by marking 
"]-W" on back of flange near wheel number or manufacturer's 
name. 

Reason: To clarify the intent that one-wear wrought-steel 
wheels may be ground or turned to remove built-up metal on 
tread. See Par. 37 and Figs. 45 to 49, inclusive, in Wheel and 
Axle Manual. . 


Proposed Revision of Interchange Rule 69 


In connection with the recommendations to adopt the single- 
plate, bracketed, solid hub wheel as recommended practice in- 
stead of the present single-plate wheel without brackets, some 
provision should be made for mounting on the same axles, 
wheels of the same nominal weight of the following designs: 
Experimental AARX single-plate wheel, present standard single- 
plate wheel, experimental AARX single-plate wheel with bracket- 
ed plate and solid hub, proposed recommended practice single- 
plate wheel with bracketed plate and solid hub. 

In order to provide for such a procedure, suggestion is made 
that the fifth paragraph of Rule 69 be referred to the Arbitration 
Committee for revision substantially as follows: 

Proposed Form: Cast-iron single-plate or single-plate brack- 
eted solid-hub wheels varying in marked weight over 25 pounds 
must not be mounted on the same axle. 

If the above change in Interchange Rule 69 is approved, the 
following revisions should be made in Interchange Rules 83 and 
98: 

Proposed Form—Rule 83 (1st par.): The application of 
double plate cast-iron wheels (regardless of date cast). of 
nominal weight less than 750 Ib. to axles having journals 10 in. 
long or over, 700 Ib. to axles having journals 9 in. long or over 
and 650 lb. to axles having journals 7 in. long or over; or cast- 
iron wheels without any weight cast thereon; or double plate 
cast-iron wheels cast prior to January 1, 1921; is prohibited. 

Proposed Form—Rule 98, Sec. (c), Par. (5): Serviceable 
experimental cored hub wheels marked "A. A. R. X." when re- 
moved from service on account of defect in axle or mate wheel, 
shall be credited as scrap except when removed on account of 
Rule 32 condition in which event secondhand credit must be 
allowed for such undamaged wheel. Such wheels when subject 
to scrap credit shall be held and disposition requested from car 
owner. If car owner elects to have wheels returned, freight 
charges collect, shipping instructions must be furnished within 
thirty days from date of notification. No credit should be 
allowed for wheels so returned. 
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Interchange Rule 75 


Considerable opposition has developed relative to interpreta- 
tion given in last year’s report regarding Rule 75. There was 
some contention that a change was made in Rule 75 without sub- 
mitting the proposition to letter ballot. There were in fact no 
changes made in the rule. The Wheel Committee was asked for 
a definition as to what constituted a transverse crack extending 
into the throat of the flange. In an effort to define this refer- 
ence more definitely, the committee suggested the interpretation 
note shown under Rule 75 and recommended a method of meas- 
urement. 

It appears that some roads have used this interpretation to 
support the removing from service any wheels that show a slight 
checking in the throat of the flange and through this practice 
a hardship has been placed on roads whose wheels have been 
thus dealt with. To entirely remove the note without any 
further changes in Rule 75 leaves the reference to transverse 
cracks in the throat of the flange in the judgment defect class. 

Cracks, regardless of their length, are considered as extending 
into the throat of the flange if they extend within 7% in. of the 
flange as measured with gage shown in Fig. 1, Interchange 
Rules, seems to be unduly restrictive. Under a strict interpreta- 
tion of this rule, cast-iron wheels which show a fine checker 
network of thermal cracks in the tread would be condemned if 
this network comes within 7$ in. of the flange. In this checker 
network, the cracks do not generally reach a length greater 


Fig. 1-A—Method of gaging brake burn transverse cracks extending 
into the throat of the flange of a cast iron wheel. See Rule 75 


than 3$ in., and inasmuch as they do not have any marked depth 
at this length, wheels with such cracks are safe to run. 

The committee, therefore, recommends that the Arbitration 
Committee give consideration to revising the first paragraph of 
Rule 75 as suggested below and the note be eliminated. 

Proposed Form: Brake burn, cracks: Cast-iron wheels with 
one or more transverse cracks in the flange or in the tread if 
over 23% in..in length, or if more than 1 in. in length and extend- 
ing within 5$ in. of flange as measured with gage shown in 
Fig. 1 and applied as shown in Fig. 1-A. See par. 107 and 
108 and Figs. 83 and 85 in Wheel and Axle Manual. 

If the foregoing recommendation is approved the third para- 
graph of Sec. (f)-3 of Passenger Car Rule 7 should be modified 
accordingly. 


Proposed New Rule 75-A 


Cast-iron wheels with a variety of tread defects, no one of 
which would condemn a wheel, are occasionally observed in 
service, the combination of defects being such that the wheel is 
not suitable for continued service. 

Your committee has been requested to suggest a rule under 
which wheels unsuitable for service may be authoritatively re- 
moved because of such a combination of defects. In complying 
with this request it is recommended that the Arbitration Com- 
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mittee prepare a new Rule 75-A reading substantially as follows: 

New Rule 75-A—O wner's Responsibility: Shelled out, flat 
spots, brake burn comby spots: Cast iron wheels having two 
or more defects not more than 3 in. apart and extending cir- 
cumferentially on tread for a distance of 12 in. or more, as 
measured by the A. A. R. gage shown in Figure 76-A of the 
Wheel and Axle Manual, when such defects consist of any or 
all of the following: Shelled-out spots, one inch long or over 
but less than dimension shown in Rule 71; flat spots (except 
slid-flat spots), one in. long or over but less than dimension 
shown in Rule 71; brake burn comby spots, where metal has 
fallen out for a continuous circumferential length of V4 in. or 
over but less than dimension shown in Rule 75. 


Removal of Wheels Loose on Axle 


There has been brought to the attention of your committee a 
controversy developing between two roads, 4 and B, due to A 
removing from B's cars an unusual number of wheels account 
loose on axle. The position taken by A was there was indica- 
tion these wheels were loose on account of oil seepage on the 
inside of the plate of the wheels. 

No doubt every road at one time or other has been concerned 
about this proposition. In dismounting wheels showing oil seep- 
age some will be found that are not loose on the axle, while 
the condition of other wheels fully justified their removal, and 
it is the opinion of the committee the roads can ill afford not to 
take every precaution against continuing in service wheels that 
may be loose on the axle even though an appreciably high per- 
centage of wheels may prove secure when dismounted. 

There is only one way to eliminate the removal of wheels on 
account of oil seepage and that is by better wheel-shop work 
through a higher degree of refinement in machining the axles, 
boring the wheels and in the fit tolerances observed. Improve- 
ment in these conditions, together with the use of the proper 
lubricant on the wheel and axle seats should insure wheel fits 
free from oil seepage. 


Wheel-Shop Practices 


The committee again wishes to emphasize the importance of 
wheel-shop work; that axles in their preparation have the wheel 
seat surface smooth machined and without taper, wheels be bored 
concentric with the tread and without taper and in the fitting of 
wheels and axles, the proper tolerances be observed to develop 
the desired mounting pressures when the A. A. R. recommended 
lubricant is used on the wheel seats. 

In a recent investigation of wheel-shop practices covering in- 
spection in 61 shops, only 44 per cent were rated as carrying on 
the work in conformity with standards prescribed in the Wheel 
and Axle Manual. The remaining 56 per cent were wholly or 
partially out of line with the practices recommended. 

It is the opinion of your committee that if the Wheel and 
Axle Manual is put in the hands of all wheel-shop operators 
and sufficient support with regard to following the practices out- 
lined is given by the higher mechanical officers, conditions such 
as observed in this inspection will be materially improved to the 
marked benefit of the operating road. 

[The report included Appendix A giving tentative specifica- 
tions for cast iron wheels and Appendix B for heat-treated 
multiple wear wrought carbon steel wheels. It also included 
the following notes on permissible wheel loads for wrought steel 
wheels, submitted by the Technical Board of the Wrought Steel 
Wheel Industries.—Editor] 


Permissible Wheel Loads for Wrought Steel Wheels 


The following notes are offered as a guide to the use of the 
various classes of wheels' covered by the tentative specifications 
for heat treated wrought steel wheels, and by the standard A. A. 
R. specifications M-107. A general summary is presented first, 
and this is followed by more detailed consideration of the main 
factors which affect wheel performance. Many of these factors 
cannot be covered by exact specifications, and it is therefore not 
possible to give hard and fast rules for the service to which the 
various classes of wheels should be assigned. It is hoped that 
the suggestions offered may be useful. As experience accumu- 
lates with the newer types of wheels, the situation can be 
clarified. 

Until comparatively recent times standard operating condi- 
tions for which wheels to specifications M-107 were developed, 
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were represented approximately by maximum specds of not 
over 70 m.p.h., and a service braking ratio of 90 per cent. Under 
such conditions satisfactory results can generally be obtained 
with untreated wheels to Specifications M-107, provided that 
the static wheel load does not exceed 600 to 650 Ib. per in. of 
wheel diameter. Heavier wheel loads have been carried in tender 
service by heat-treated wheels with chemical composition in ac- 
cordance with Specifications M-107. These are Class C wheels 
of the tentative specifications of October 6, 1938. Experience 
has shown that with these wheels difficulty may be expected 
with wheel loads in excess of 800 lb. per in. of wheel diameter 
with fully loaded tenders, and that loads of 850 lb. per in. or 
over represent wrong design. 

In addition to the Class C heat-treated wheels of the composi- 
tion covered by Specifications M-107, the tentative specifications 
offer two other classes, A and B, covering heat treated wheels 
with modified carbon content. These classes have been de- 
veloped to minimize difficulties encountered in modern trains 
with high speeds and rapid deceleration. The large amount oí 
heat generated on wheel treads by brake-shoe friction under 
high-speed conditions has caused undue thermal cracking. The 
modification of the carbon content has been made to provide 
greater resistance to thermal cracking of wheel treads. 

It is not practicable to evaluate exactly the factors which de- 
termine the service for which these wheels are adapted. It is 
believed that Class A will have greater resistance to thermal 
cracking, but is intended for lower wheel loads. Class B is sug- 
gested for somewhat higher wheel loads with severe conditions 
of speed and deceleration. 

It is to be understood that for both Class A and Class B 
wheels used with speeds much over 70 miles an hour, the wheel 
load per in. of diameter should be less than is allowed for wheels 
in moderate speed service and should be progressively reduced 
as the speed is increased. Exact relations between load and 
speed cannot be set up in the present state of knowledge. Fur- 
ther experience with wheels of these tentative compositions 
should clarify the situation. 

Following this general summary of the uses of the wheels 
covered by the Tentative Specifications, the factors which affect 
wheel performance are considered in greater detail. Five im- 
portant factors are: static wheel load, maximum train speed, 
braking requirements, conditions of track and design and condi- 
tion of equipment. 


Static WHEEL Loan 


The static wheel load carried by the wheel in contact with 
the rail sets up compressive stresses in the tread of the wheel. 
Under normal conditions the area of contact between wheel 
and rail is small, and the compressive stress is high. The 
smaller the wheel diameter the smaller the area of contact for a 
given wheel load, and the greater the stress. Shelling is due to 
the break-down of the structure of the tread under repeated 
excessive compressive stresses. 


SPEED 


Speed has a doubly injurious effect on wheel life. 

(a) An increase in speed increases the impact force with 
which the wheel strikes rail ends, cross-overs, switches, and 
other irregularities in the rails. The impact forces add to the 
stresses due to static loading and increase the tendency to failure 
by shelling. 

(b) An increase in speed increases the kinetic energy in the 
train. When brakes are applied this kinetic energy is trans- 
formed to heat by the friction of the brake shoe on the tread 
of the wheel. Overheating of the tread by braking from higher 
speed leads to the development of thermal cracks. 


BRAKING 


During braking, heat is generated by friction at the surface 
of the wheel tread in contact with the brake shoe. The rate 
at which this heat is developed is directly proportional to the 
wheel load, to the speed, and to the rate of deceleration. At 
high speeds even with normal deceleration the heat develops on 
the surface of the tread more rapidly than it can flow into the 
rim, and the tread metal rises to temperatures of 1,400 deg. F. 
and over. On emerging from beneath the brake shoe the tread 
metal is cooled rapidly by the flow of heat into the rim. This 
alternate rapid heating and cooling of the tread metal while 
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the body of the rim remains at a moderate temperature, leads 
to the development of thermal cracks in the tread metal. It may 
also set up local stresses by producing quenched spots on the 
tread. 

The rate at which heat is developed at the surface of contact 
hetween wheel tread and brake shoe is directly proportional to 
the speed, to the rate of deceleration, and to the load carried by 
the wheel. It, therefore, follows that if the rate of heat de- 
velopment is to be kept to a reasonable figure the wheel load 
must he kept down if speed and deceleration are to be increased. 

It should be noted that as train speeds are increased it is 
natural to increase the rate of deceleration so as to avoid an 
undue increase in the distance required for stopping. Thus in- 
crease in train speeds frequently provides a double reason for 
using only moderate wheel loads. The rate of deceleration is 
directly proportional to the coefficient of friction between brake 
shoe and wheel and to the brake pressure ratio, which is the 
quotient obtained by dividing total brake shoe pressure on wheel 
by wheel load. As the coefficient of friction is beyond control 
an increase in rate of deceleration is obtained by increasing the 
brake pressure ratio. The increase in rate of deceleration thus 
produced increases, as has been seen, the rate at which heat 1s 
produced at the wheel tread. 


CONDITION OF TRACK 


With track in poor condition the impact of wheels against ir- 
regularities in the rail may be greater than impacts at the same 
speed on better track. No exact valuation can be placed on 
this condition, but it may be one of the reasons why wheel dam- 
age is greater on one division than another. Curves also affect 
the service obtainable from wheels. 


DESIGN AND CONDITION OF EQUIPMENT 


This is another factor which has a definite effect on wheel 
life, but which cannot be evaluated exactly. 

It is known that in severe tender service the wheels on the 
front axle of the front truck develop more than their propor- 
tionate share of shelling, and in general the wheels in the front 
truck suffer more than the wheels in the rear truck. Similarly, 
wheels in some locomotive trailer trucks suffer an undue amount 
of damage under wheel loads which are not excessive for wheels 
in other positions. 

The design and condition of the springs will affect the in- 
crease in load produced by impact. This effect will also be in- 
creased by any increase in the amount of unsprung weight 
carried by the wheels. 

In conclusion, it is pointed out that intermediate factors, some 
of which have been noted, make it impossible to specify definite 
wheel loads which will be universally satisfactory. Loads low 
enough to avoid trouble under all conditions would be uneco- 
nomically low for many conditions. It is hoped that the rail- 
roads will study the results obtained in service by wheels to the 
Tentative Specifications and that with this experience they may 
be able to develop limiting wheel loads appropriate to their in- 
dividual conditions. 

The report was signed by H. W. Coddington (chairman), 
chief chemical and test engineer, Norfolk & Western; D. Wood 
(vice-chairman), engineer tests, Southern Pacific; E. E. Chap- 
man, mechanical assistant, Atchison, Topeka & Santa Fe; W. 
R. Hedeman, engineer of tests, Baltimore & Ohio; J. Matthes, 
chief car inspector, Wabash; A. M. Johnsen, engineer tests, 
Pullman Company; E. C. Hardy, assistant engineer, New York 
Central; A. G. Hoppe, assistant mechanical engineer, Chicago. 
Milwaukee, St. Paul & Pacific; and H. H. Haupt, general 
superintendent motive power, Central region, Pennsylvania. 


Discussion . 


A member from a southern road directed attention to para- 
graph (3b) of the tentative specifications M-403-39, in which 
the specification says: “Drawn hubs will be accepted in a 
reasonable percentage of the total wheels presented for inspec- 
tion , . ." The speaker suggested the deletion of the words 
"reasonable percentage" on the ground that it was not specific 
and that if any wheel involving such a condition were accept- 
able, why should not all wheels be acceptable. He suggested a 
more specific basis of rejection. At the close of the discussion 
the committee chairman explained that the reason for including 
this phrase in the report was to provide a rejection basis when 
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individual conditions seemed to warrant such action. The first 
speaker referred to also raised some question as to the sulphur 
content of wheel iron, making the comment that if a maximum 
of 16 points of sulphur were acceptable in some instances, 
whereas the specifications call for 14 points, why should not the 
16-point maximum be acceptable in all cases. 

(The report was referred to letter ballot.) 


Report on Brakes and 
Brake Equipment 


During the past year your committee has been actively engaged 
in a number of very complex and much involved subjects, some 
of which will require considerable further study before satis- 
factory conclusions and recommendations can be determined. 
However, we submit the following report for your consideration. 


Cleaning and Testing Type-AB Brakes 


With the approval of the General Committee a short time ago, 
Sec. E of the Manual was revised, at which time substantial 
matter with reference to codes of tests and other items that are 
more or less subject to revision from time to time were deleted, 
inasmuch as they were a duplication of information contained in 
the respective air-brake manufacturers’ pamphlets. 

In this connection, the instructions covering the proper pro- 
cedure to follow when cleaning and testing Type-AB brakes 
have been revised and were approved by the brake committee at 
its last meeting. These will appear in pamphlet form as pub- 
lished by the brake manufacturers and will be available for all 
those engaged in this work. 

Although these instructions will appear under the sponsorship 
of the air-brake companies, they are issued with the committee's 
approval and will not be changed, modified, nor revised in any 
way without formal approval of the association. 


Single-Car Test Devices and Test Codes 


A few years ago some member roads complained that the 
present single-car test device with its code of tests would, 
under certain conditions, reject a Type-K triple valve that had 
successfully passed the 3-T triple-valve test-rack code of tests. 
A subcommittee confirmed these complaints and then considered 


New single-car testing device 


revisions to the code of tests, also the test device. With the as- 
sistance of the brake companies, a revised code of tests was 
prepared which, in practice, proved more or less inconvenient 
and difficult to carry out. 

Inasmuch as the existing single-car test device could not be 
modified to remedy the conditions complained of, a further study 
revealed that a new design could be built that would be suitable 
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for testing the brakes on any freight car of existing length and 
brake-pipe volume, as well as present passenger-car equipments. 

The new design has been built and appropriate codes of tests 
prepared. It is our recommendation that this new design of 
single-car test device with its respective codes of tests be adopted 
as an Alternate to the present recommended practice device in 
order to obtain a wider experience with the new features it con- 
tains before offering such a device as a standard. 


Modification of Freight Retaining Valve 


In the committee's report last year reference was made to the 
present type of wasp excluder, also redesigning of the retaining 
valve to provide for larger passageways and additional protection. 

The air-brake companies have submitted a further improved 
design of wasp excluder for application to existing retaining 
valves. Also a new design of retaining valve in which complete 
protection is provided against mud-wasps, together with com- 
plete protection against ice, sleet or other elements. However, 
some further consideration is necessary in connection with this 
new design and our recommendations with respect to it will be 
submitted in due course. 

Since the last annual meeting complaints have been received 
of wheel troubles due to moisture entering the retaining valve, 
causing corrosion and stopping up the small relief port in the 
low-pressure cap. To remedy this, a molded rubber sleeve has 
been devised to fit over the low-pressure cap to protect the relief 
port. 

The brake companies are now prepared to supply the latest 
design of wasp excluder and we recommend that it be accepted 
as an alternate to the one now generally used in order that a 
sufficiently wide application can be had definitely to determine 
its effectiveness in service. 

We further recommend this design of molded rubber sleeve 
as a protection for the relief port so that a sufficicnt quantity 
may be applied to determine its effectiveness in service. 


Standard and Lightweight Brake Beams 


Since the No. 15 brake beam was adopted as standard, we 
have received several requests, principally from manufacturers, 
for approval of especially designed so-called lightweight beams 
for application to lightweight cars. These lightweight beams 
differ from the standard to the extent that most, if not all, their 
component parts are not interchangeable with it. In addition, 
they employ alloy materials. 

The adoption of such a lightweight beam would involve a 
separate brake-beam specification and extensive revisions to the 
rules of interchange. In view of the fact that the only attrac- 
tive feature in such a beam, and a very minor one, is a reduc- 
tion in weight amounting to about 80 pounds per car set, any 
benefit in this direction would be more than offset by the in- 
convenience in effecting repairs in interchange and we are op- 
posed to the introduction of any type of special design of light- 
weight beam unless all its component parts will interchange 
with the present standard. 

The preparation of a standard No. 3 or No. 18 brake beam 
is well under way and our recommendations will be forthcoming 
in the very near future. 


Brake-Head and Shoe Gages 


In 1934, a price was established in the interchange rules cover- 
ing the application of the standard A. A. R. brake-shoe key in 
repairs which was modified in 1935, resulting in a more general 
application of a properly dimensioned key. This has brought to 
light the fact that, when this standard key is driven down, it 
frequently damages the lug or loop of the brake shoe. To 
relieve this condition, we recommend two minor changes to the 
GO and NO-GO gage for the brake head shown as Fig. 3, page 
B-10-1936 of the Manual changing dimension D from !4 in. to 
2% in. and dimension E from 134» in. to 256,4 in., respectively. 


Power Brakes for High Speed Passenger Trains 


The development and introduction of various designs of stream- 
lined light-weight trains employing different types of brake 
equipments seemed to warrant deferring committee action pend- 
ing the results obtained in service with them. In addition, and 
more recently, considerable activity appears in the development 
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of new and somewhat radical designs of brake arrangements 
of the disc, rotor and drum types, together with further im- 
provements in valvular mechanisms. 

From. what we know, such new streamlined trains that are 
fitted with electro-pneumatic brakes, foundation brake gear of 
latest design, anti-whecl-sliding devices and effective means of 
sanding properly all wheels in the train simultaneously with the 
brake application, may be brought to a stop from a speed of 
100 m.p.h. within the distance requested by the Burcau of 
Safety. As we understand it therc are but few such trains in 
service; therefore, the problem pertains primarily to trains con- 
sisting wholly, or in part, of conventional units in high-speed 
train service. 

Our committee is convinced that present conventional pas- 
senger trains cannot be brought to a stop in 1,200 ft. from 60 
m.p.h. with the distance increasing at higher speeds in propor- 
tion to the square of the speed, or even within 3,600 ft. from 
a speed of 100 m.p.h. 

Obviously, there are two basic problems involved—first, how 
can the necessary rate of retardation be obtained and, second, if 
and when it is obtained, will the rail-whecl adhesion be so en- 
croached upon as to cause intolerable wheel sliding? If so, how 
can the latter be avoided without sacrificing the former? The 
answers to these basic problems are not so easily found as may 
at first appear. Physical limitations are very definitely before 
us in certain phases of this study; in others, only partial and 
minor assistance seems possible. We are, however, investigat- 
ing every feature involved, including the mass of data compiled 
from the various and numerous high-speed train brake tests 
made from 1913 to date in the hope of realizing the objective 
set for us with the least possible disturbance and revision to 
existing fundamental brake schedules and arrangements. Whether 
this is practicable we cannot at this time say. 

We expect to be in a position to report more definite prog- 
ress in the near future. In the meantime, the foregoing is sub- 
mitted for your information. 


Manual Duplex Release Valve 


It appears there are two features in the Type-AB relcase- 
valve stem about which complaints have been received. One is 
that the release-valve stem is too slender in design to withstand 
the conditions imposed upon it. The other is that when the re- 
lease valve is pulled wide open from the short release rod and 
near the valve to bleed both the auxiliary and emergency reser- 
voirs, dust, gravel, cinders, etc., are blown into the operator's 
face and eyes. 

The air brake manufacturers have redesigned the stem, 
strengthening it very materially and at the same time have 
provided a deflector plate just below the release-valve opening 
which deflects the blast of air away from the operator immedi- 
ately the air is released. 

We are satisfied both these improvements are desirable, and 
it is our recommendation that this latest design be supplied on 
all new Type-AB valves as soon as the brake manufacturers 
can provide it and that it also be applied to existing Type-AB 
valves when release-valve stem renewals are made. 

The question of permission to renew detail parts or portions 
of Type-AB equipment when the stenciling is in date and the 
brake operative was referred to our committee for advice. It 
is our unanimous opinion that, where it is necessary to give any 
attention to cither portion of the Type-AB valve or the brake 
cylinder, the entire brake should be given attention in accord- 
ance with Interchange Rule 60. 


Location of Angle Cocks on Long Freight Cars 


It was brought to our attention that the present standard di- 
mensions covering the location of angle cocks as shown on page 
31—1928, Section E of the Manual was not satisfactory for long 
freight cars and that when located to these dimensions much 
trouble and inconvenience is occasioned around industrial and 
mill tracks. After investigating the matter we agree they are 
not satisfactory for such operating conditions and should be 
revised. 

(The committee recommended changes in Fig. 1 on page 31 
of Section E of the Manual, the principal revision lowering the 
angle cock 177 in. Otherwise the dimensions as now generally 


264 


followed remain the same with maximum and minimum limits. 
—Editor.) 

Where the angle cock is located at or near the horizontal 
minimum, interference may be experienced with the horizontal 
draft key, and this matter will be taken up with the Committee 
on Car Construction to sce what can be done to avoid the neces- 
sity of relocating the brake pipe immediately back of the angle 
Cock. 


Lubrication of Air Brakes 


During the past year serious consideration has been given to 
the question of satisfactory lubrication of car air-brake equip- 
ment, which includes lubricating oil for valve pistons, bushings, 
rings, etc, dry graphite for slide valves and seats, and grease 
for the brake cylinders. 

The present standard rules of maintenance specify that the 
Type-AB valve pistons, rings, bushings, etc., must be lubricated 
with an approved kind of oil that the brake cylinder must be 
lubricated with a suitable brake-cylinder lubricant, but we have 
not yet specified what an approved oil or suitable brake-cylinder 
lubricant must be. The result is that many railroads are using 
various grades of oil and grease which are entirely unsatis- 
factory. 

The number of Type-AB valves that are given attention as 
per Interchange Rule 60 before they have seen even two years’ 
service provides ample evidence that the inferior kinds of lubri- 
cants used are primarily responsible. There is no doubt in our 
minds that, where satisfactory lubrication is practiced, the Type- 
AB brakes will give satisfactory service for at least three years 
but, unless approved lubricants are used, they cannot run their 
present allotted time. 

The duration of service expected from these brakes demands 
special consideration in this respect and, when our recommenda- 
tions are submitted, we shall, in all probability, ask for the adop- 
tion of strict regulations to ensure the economy anticipated by 
the adoption of these brakes as Standard. 


Periodical Attention to Hand Brakes 


It has been suggested by a member road that attention to 
geared hand brakes should be more definitely provided for in 
the Interchange Rules in order that they be attended to along 
with some other item given periodical attention. 

The present rules for Maintenance of Brake and Train Air 
Signal Equipment, item 103, provides for the necessary atten- 
tion to hand brakes on cars on shop or repair tracks with 
stencils “in date,” but there is no regulation covering the same 
when cars are on shop or repair tracks for periodical attention 
to air brakes. 

The joint subcommittee on geared hand brakes recommends 
the following paragraph be inserted as a new Sec. (n) to Inter- 
change Rule 60: "(n) When car is on shop or repair track for 
air-brake cleaning and testing, the hand-brake mechanism and 
connections must be inspected, repaired and lubricated if neces- 
sary and tested to insure it is in suitable condition for saíe and 
effective operation." 


Maintenance of Train Air-Signal Equipment 


The Bureau of Safety, Interstate Commerce Commission, has 
requested that steps be taken to incorporate in the rules for 
"Maintenance of Brake and Train Air Signal Equipment" def- 
nite requirement regarding the train air-signal equipment and 
that necessary improvements be made in the train air-signal 
equipment to insure its proper functioning. A subcommittee 
now has the matter under consideration. 


Hose Clamp Bolts 


Attention has been drawn to the practice of some roads when 
mounting hose square nuts are being used instead of hex nuts as 
shown for the air hose on page 16, Sec. E of the Manual. This 
is intended to show only the location of the hose label and the 
correct mounting position of the bolting lugs or clamps. lt is 
immaterial whether square or hex nuts are used. 

In addition to the foregoing, the following items are among 
those under active consideration by our committee: Air-hose 
couplings and gages for air-hose couplings; maintenance of brake 
beams and their attachments; charging time limit for AB valves 
on repair tracks; corrosicn of air-brake equipment; maintenance 
of passenger-car metallic connections and gaskets; reclamation 
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of brake levers and inspection and tests of D-22 control valves. 

We also wish to record our appreciation of the valued as- 
sistance given by the air brake companies on subjects jointly 
discussed with them; also, for their laboratory facilities in which 
considerable study was made. 

The report was signed by W. H. Clegg (chairman), chief in- 
spector air brakes and car heating equipment, Canadian Na- 
tional; T. L. Burton, air-brake engineer, New York Central; 
C. H. Rawlings, general air-brake instructor, Denver & Rio 
Grande Western; R. C. Burns, general foreman, Pennsylvania ; 
L. S. Ayer, general air-brake inspector, Southern Pacific; J. P. 
Stewart, general supervisor air brakes, Missouri Pacific; R. E. 
Baker, general air-brake inspector, Boston & Maine; R. J. Wat- 
ters, general air-brake inspector, Northern Pacific; J. A. Burke, 
supervisor air brakes, Atchison, Topeka & Santa Fe, and Otto 
Swan, air-brake inspector, Union Pacific. 


Discussion 


The committee chairman, after his presentation of the report, 
read a supplement to the 1939 report which was added with the 
idea of minimizing the damage to air-brake hose as a result of 
couplings pulling apart. This supplement read, in part, as fol- 
lows: "In an effort to minimize this [damage] a minor change 
to the hose coupling and nipple has been suggested by the brake 
companies which the brake committee has approved. This 
change provides for distributing the stress in the air-hose fabric 
over an increased number of cords by increasing the radius of 
bearing for the inner surface of the hose when the air-hose 
couplings are pulled apart." This change in the dimensions of 
fittings affects only new fittings purchased and does not affect 
the status of existing fittings. 

(The report was accepted and the recommendations referred 
to letter ballot.) 


Report on Labor and 
Material Prices 


In order that the rules may currently provide an equitable 
basis for inter-road billing, the committee has continued the 
work of analyzing material, labor and new equipment costs in 
A. A. R. Interchange Rules 101, 107, 111 and 112 of the Freight 
Car Code, and Rules 21 and 22 of the Passenger Car Code, with 
a view of determining and recommending necessary changes to 
be made in the next supplement to the current code. 


Freight Car Rule 101 


All miscellaneous material prices in Rule 101 were rechecked 
as of March 1, 1939, quotations submitted by the purchasing 
agents of the ten selected railroads, representing 39 per cent of 
total freight-car ownership in the United States and Canada, 
indicating a rather mixed trend in material markets as indicated 
by detail recommendations for revisions shown under this rule. 

New Item 114-A is added to provide charge for high-tensile 
steel castings when standard to car. Item 188-D modified to 
make clear that charge for high-tensile steel is permissible only 
providing such material is standard to car. 

Item 121 modified to clarify the intent. 

A new second note is added to Item 155-A, to indicate the 
intent that the additional charge for removal and replacement 
of monogram plates, sign plates or placard holders secured to 
doors, is proper in connection with door renewals. 

Item 160 is modified to clarify the intent that allowance spe- 
cified for hatch plug for refrigerator car does not include chain 
and chain bolt. 

Item 182 is modified to provide a charge for ratchet wheel 
shims applied in order to correct loose or worn condition be- 
tween ratchet wheels and square fit brake shafts, and thus avoid 
the additional expense that would be incurred if brake shaft was 
removed, repaired and replaced or renewed, as recommended by 
the Arbitration Committee and the Committee on Brakes and 
Brake Equipment. 

A new second note is added to Item 194-A to definitely 
indicate the intent with respect to charges and credits for 
multiple-wear wrought-steel wheels originally over 33 in. in 
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diameter, which have reached condemning limit for passenger 
service and been assigned to freight service. 

The second sentence of the first note under the heading "Fric- 
tion Draft Gears" is modified to clarify. One new conditionally 
approved type of draft gear, Waugh-Gould 410, has been added 
to Section I of the draft gear table, together with a note ex- 
plaining just what "conditionally approved" signifies and that 
such gears are to have the same status as approved types insofar 
as substitutions, charges, credits and other provisions of the 
Rules are concerned. Two new types of Peerless gears have 
been added to the non-approved section of the table and a clause 
inserted to indicate that prices listed for all four Peerless non- 
approved types of gears are exclusive of springs, spring rods, 
spring caps and cotters; the note following Item 277 being 
modified to harmonize. 

Weights of brake hangers, brake levers and brake connection 
rods other than bottom rods, appearing in table of weights of 
miscellaneous items, have been increased 2 lb. each. 

Interpretations Nos. 4 and 7 have been modified to clarify. 


Rule 107 


New Item 102-A added, to provide equitable allowance for 
renewal of journal box rivets in cases where side frames with 
Vulcan journal boxes are secured with rivets instead of bolts, 
in connection with removal, repair and replacement of journal 
box, truck side or wheels. 

The second note following Item 48 modified, new third note 
added to Item 126 and a new note added to Item 296, to clarify 
the intent. 


Rule 111 


No modifications are recommended in this rule. 


Rule 112 


Recommendations are made in this rule respecting reproduction 
pound prices of new freight cars of all classes, in order that 
the supplement of August 1, 1939, may reflect 1938 costs in lieu 
of figures shown in the present code. New prices recommended 
are based on costs of 8,847 freight cars constructed during the 
year 1938. 


Passenger Car Rule 21 


In order to eliminate controversy and correspondence, a new 
note is added to Item 7 of this rule to indicate definitely where 
allowances for removal and replacement or renewal of bolts are 
applicable. 

Items 20-B and 20-C are modified to clarify the intent that 
allowances specified for cleaning, oiling, testing and stenciling 
P. C. and U. C. control valves, include labor of making necessary 
repairs. 

Item 20-K was modified to clarify the intent that this item 
does not apply to manually-operated slack adjusters. 


Passenger Car Rule 22 


Item 21 was modified to clarify the intent that same applies 
only to journal box lubrication and does not contemplate lubri- 
cating of pedestal, center plate and buffer stem oil cups, etc. 

The notes following Item 41 have been numbered as Notes 1 
and 2 and wording of Note 2 modified to clarify. 

New Item 44 added to provide net charge for vestibule cur- 
tains applied complete. 

As a result of questions raised in connection with present labor 
allowances for various rivet and jacking operations, the com- 
mittee has arranged to conduct time studies on representative 
railroads in various sections of the country. If modifications are 
found necessary, revision will be made in the 1940 code. 

It is the intent of the committee to investigate labor and ma- 
terial costs again in October and if sufficient change develops, 
necessary revision will be made and inserted in the rules effective 
January 1, 1940. 

[The changes recommended in the existing rules are shown in 
detail in the report.—EnbiTon.] 

The report was signed by A. E. Calkins (chairman), super- 
intendent of equipment, New York Central; A. E. Smith (vice- 
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chairman), vice-president, Union Tank Car Company; J. D. 
Rezner, general car foreman, Chicago, Burlington & Quincy; P. 
Kass, superintendent car department, Chicago, Rock Island & 
Pacific; T. J. Boring, general foreman, M. C. B. clearing house, 
Pennsylvania; H. H. Boyd, assistant chief motive power and 
rolling stock, Canadian Pacific and A. H. Gaebler, superin- 
tendent car department, General American Transportation 
Corporation. 
(The report was adopted.) 


Report on Tank Cars 


During the past year the committee considered a total of 315 
dockets and applications for approval of designs as follows: 
157 covered designs, materials and construction of 2,176 new 
shipping containers for application to new cars or for replace- 
ment on existing cars of 17 classes. The five classes with the 
largest number of tanks were I. C. C.-106-A-500, 1202 tanks; 
I. C. C.-103, 324 tanks; I. C. C.-103-W (fusion-welded seams), 
170 tanks; I. C. C.-105-A-300-W (fusion-welded seams), 100 
tanks, and I. C. C.-105-A-300, 95 tanks. 

Two applications covered five multiunit cars to be used for 
the transportation of 15 Class I. C. C.-106- 4-500 one-ton con- 
tainers each. Six applications covered 20 new underírames and 
trucks on which would be mounted existing tank-car tanks. 

A total of 110 applications covered alterations in, additions to 
or conversions and reconditioning of 1,382 existing tank cars 
of 13 different classes. 

Thirty-five applications requested approval of tank-car appur- 
tenance designs, without reference to specific cars. 


Specifications for Tank Cars 


The committee has completed a proposed general revision of 
the Interstate Commerce Commission specifications for tanks to 
be mounted on or to form part of a car, referred to in our last 
report. This proposed general revision has been submitted to 
the commission for the necessary further handling. 


Specifications for Fusion Welded Tank Car Tanks 


The committee is at present engaged in a general revision of 
the specifications for fusion-welded tank car tanks, as submitted 
to the I. C. C. in 1934. When completed these revised proposed 
specifications will be submitted to the commission, along with 
reports covering service performed by existing fusion welded 
tanks in dangerous commodity service. The committee will, at 
the same time, in view of the satisfactory service performance 
of the tanks so fabricated, recommended the adoption by the 
commission of these proposed revised specifications. 


Fusion-Welded Tank Car Tanks 


Since the public hearings before the I. C. C., at Washington, 
D. C., on September 5, 6 and 7, 1934, on the matter of fusion- 
welded tank-car tanks the commission has authorized the con- 
struction of a total of 708 tank-car tanks, fabricated to conform 
to the proposed specifications then submitted, and their use in 
experimental service trials in transporting dangerous commodi- 
ties. 

To date 233 of these fusion-welded tanks have been constructed 
and placed in experimental service trials. 

Two of the cars on which these tanks were mounted have 
been involved in wrecks resulting in considerable damage to the 
car structure, tank insulation and jacket. The fusion-welded 
tanks however suffered no apparent injury and aíter being sub- 
jected to hydrostatic tests and a thorough examination were re- 
turned to the service authorized by the commission's orders. 

One fusion-welded tank failed as the result of a progressive 
fracture in the bottom sheet due to an internal defect impossible 
of detection by any ordinary method of inspection. This fracture, 
3 in. long, including the initial internal defect in the sheet, was 
located on the transverse center line and extended circumferen- 
tially in the tank sheet, from the junction of the anchor-rivet- 
cover side wall with the tank shell, toward the sump. It was 
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approximately 6 ft. from the single horizontal and a similar 
distance from the two circumferential fusion-welded seams of 
the middle course. The subcommittee appointed to investigate 
the failure of this tank were of the unanimous opinion it was not 
due to the use of fusion welding in the fabrication of the tank. 

Service reports are regularly received covering all fusion- 
welded tank-car tanks authorized for experimental trials. These 
indicate a satisfactory periormance for the fusion-welded tanks 
now in service. 

One riveted aluminum tank has been constructed and placed in 
experimental service trials transporting dangerous commodities 
on authority of the I. C. C. 

The report was signed by G. S. Goodwin (chairman), mechan- 
ical engineer, Chicago, Rock Island & Pacific; F. A. Isaacson 
( vice-chairman), engineer car construction, Atchison, Topeka & 
Santa Fe; A. G. Trumbull, chief mechanical engineer, Chesa- 
peake & Ohio; G. McCormick, general superintendent motive 
power, Southern Pacific; W. C. Lindner, chief car inspector, 
Pennsylvania; A. E. Smith, vice-president, Union Tank Car 
Company; G. A. Young, head, School of Mechanical Engineer- 
ing. Purdue University; F. Zeleny, engineer of tests, Chicago, 
Burlington & Quincy; W. C. Steffa, transportation manager, 
Sinclair Refining Company; R. T. Baldwin, secretary, The 
Chlorine Institute, Inc. ; H. J. Gronemeyer, supervisor car equip- 
ment, E. I. DuPont deNemours & Co., Inc.; and R. W. Thomas, 
manager, Philgas department, Phillips Petroleum Company. 

(The report was accepted.) 


Report of Committee on 
Loading Rules 


Since the last convention held at Atlantic City in 1937, your 
committee has held several meetings with the shippers, at which 
time recommendations for changes and additions to the loading 
rules were considered. In addition to this, several meetings were 
held by the committee as a whole, as well as the sub-committees, 
to consider and formulate rules based on recommendations sub- 
mitted by the shippers and member carriers. 

Considerable experimentation of trial loads embodying new 
forms of loading have been tried out, notable of which involved 
the steel and lumber industries. These loads have been followed 
to destination so as to determine their feasibility insofar as 
safety and practicability of such loadings, with very gratifying 
results. 

The committee wishes to extend to the shippers and member 
carriers its sincere thanks for the splendid cooperation it has 
received in its work and is indebted to their representatives for 
their very able assistance. 

As the result of these deliberations, your committee submits 
the following recommendations covering changes in the rules for 
your approval and submission to letter ballot for adoption by 
the Association. 


General Rule 1 


Change the next to the last sentence to read: “Shippers must 
confer with originating carriers regarding safe loading of ma- 
terial not covered in these rules, and exacting care must be 
exercised to see that the details specified in Rules 1 to 21, in- 
clusive, are fully complied with.” 

Reason: To more clearly indicate what is desired. 


General Rule 3 


Change to read as follows: “Clearance—Side Bearing—Loaded 
Cars.—There must be sufficient clearance between side bearings 
to permit free curvature of trucks and the average clearance per 
side bearing should not exceed % in." . 

Reason: To reduce shopping of loaded cars for side-bearing 
adjustments in transit. 


General Rule 20 


Change first sentence to read: "When loading material (metal 
or stone) which is short enough to drop through door openings 
in gondola cars, and which is not of such character as is in- 
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tended to be unloaded through the drop door openings (stone 

larger than ballast, fluxing, and small stone, or metal other than 

borings, turnings, loose tin and sheet steel cuttings not more 

than Lá in. thick), the door openings must be covered with 

boards not less than 2 in. thick, secured to prevent displacement." 
Reason: To retain boards in original position. 


Instructions—Experimental Loads 


Insert new paragraph between paragraphs 3 and 4 to read as 
follows: "Shipper, after having received authority for experi- 
mental shipments, will be furnished stickers worded as outlined 
below. He will affix one to bill of lading and attach another 
to be affixed to waybill by agent. This to insure propcr hand- 
ling of experimental load cards." 

Reason: To insure proper handling of experimental load cards. 


Sticker for Bill of Lading and Waybill 


The Association of American Railroads, through the Com- 
mittee on Loading Rules, has authorized the application of ex- 
perimental load cards to Car....... ccc cece eee e eee eee eenees x 
These cards must be removed at destination by Car Inspector 
or Agent who must answer the questions on one of the cards 
and send it to the Secretary, Mechanical Division, Association 
of American Railroads. : 

[The rest of this report was devoted to recommendations 
covering proposed changes in details of various types of loading 
as illustrated in Figs. 2 to 209-A of the loading rules. New 
minimum requirem^nts are given in detail for such commodities 
as plain steel plates, wire mesh or bar mats, rolled wire mesh, 
mounted car wheels and tractors with pneumatic tires.—Editor] 

The report was signed by W. B. Moir (chairman), chief car 
inspector, Pennsylvania; C. J. Nelson (vice-chairman) superin- 
tendent interchange, Chicago Car Interchange Bureau; R. H. 
Dyer, general car inspector, Norfolk & Western; H. H. Golden, 
supervisor; A. R. A. Interchange and Accounting, Louisville & 
Nashville; H. S. Keppelman, superintendent car department, 
Reading; T. W. Carr, superintendent rolling stock, Pittsburgh 
& Lake Erie; and A. H. Keys, district master car builder, 
Baltimore & Ohio. 


Discussion 


In discussing this report C. J. Nelson, superintendent of inter- 
change, Chicago Car Interchange Bureau, said that the drastic 
speeding up of freight trains has greatly increased the necessity 
of safe loading of commodities on open-top cars and that neces- 
sary rule revisions must be made from time to time to increase 
the safety of train operation. Formerly these revisions which 
increased the strength and, to some degree, the cost of loading 
were accepted freely by shippers, but, under present highly 
competitive conditions shippers will not agree to pay the in- 
creased cost unless they can be shown that it is absolutely 
necessary. 

To illustrate this point, Mr. Nelson said that lumber loads 
present the greatest possibility for failure in transit and that 
the committee's recommendations for increased strength in load- 
ing methods could not be made to stand up with lumber shippers, 
because the committee lacked sufficient specific data to prove the 
urgency of the rule revisions. In an attempt to develop this 
factual information, the committee sent out questionnaires to 
300 roads and received replies from only 72. Mr. Nelson said 
that unless better cooperation is secured from jndividual roads 
in providing this information, the work of the committee will 
be largely nullified. 

Mr. Nelson also urged a closer adherence to the loading rules 
and a discontinuance of the practice now far too generally fol- 
lowed of accepting cars from shippers not loaded in accordance 
with the rules. In support of this statement Mr. Nelson cited 
the case of a large crane loaded on a flat car and secured in place 
with eight strands of %-in. wire, instead of 1%4-in. to 1%-in. 
anchor rods as recommended. Many other instances of rule 
violations could be mentioned. 

An appeal was also made for more cooperation in properly 
filling out and returning the experimental-load cards, only 10 
per cent of which now get back to the committee and some of 
these convey only a small part of the information requested. 

Mr. Nelson said that shippers generally are entirely agree- 
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able to go along with somewhat increased loading costs in the 
interests of greater safety when they can be convinced of the 
real necessity for the increase. In closing his remarks, Mr. 
Nelson paid tribute to Secretary Hawthorne's invaluable help 
in maintaining favorable relations with shippers and convincing 
them that the committee is earnestly endeavoring to work in 
their interest, as well as that of the railroads, in promoting safe 
loading practices at minimum practicable expense. 
(The report was accepted and referred to letter ballot.) 


Report on Specifications 


For Materials 


The committee during the past year has reviewed all of the 
material specifications and considered comments and criticisms 
submitted by the members and others. The following revisions 
are submitted for your consideration : 

Specification M-101-37—4xles, Carbon Steel, for Cars and 
Locomotive Tenders.—The scope of this specification has been 
revised to include axles up to and including Class E instead of 
up to and including 6% in. in nominal diameter at the center. 

Specification M-108-37—Boiler Tubes, Lap Welded, Electric 
Resistance Welded, and Seamless Steel, and Lap-Welded Char- 
coal Iron.—This specification has been revised to include specific 
reference to electric resistance welded tubes and to include a thick- 
ness tolerance specification for tubes manufactured by this 
process. 

Specification M-111-36—Pipe, Furnace-Welded, Electric Re- 
sistance Welded, and Seamless Steel—A number of typographi- 
cal revisions and changes in A. S. T. M. and A. S. A. references 
to agree with the latest revisions were recommended. 

Specifications M-302-37, M-304-36, and 305-36.—The first of 
these specifications covers refined wrought-iron bars, in which a 
typographical correction is noted which has already been made 
in the Manual. The other two specifications cover hollow-rolled 
and solid staybolt iron, respectively. Reference to iron scrap 
has been removed from the definition section of these two 
specifications. 

Specification M-402-34—Malleable Iron Castings.—The follow- 
ing sentence has been added to the process section of the spec- 
ifications: "Castings shall be free from primary graphite." 

Specification M-911-39—Brushes.—This is a new specification 
which has been written to cover brushes—bristle, hair, fibre, and 
wire. The specifications cover paint and varnish brushes for 
master painting and utility purposes in general railroad use, as 
well as roofing, scrub, wash, duster, and wire brushes which are 
in general use. 

Specifications for Car Oil and Renovated Journal-Box Pack- 
ing.—As a result of joint conferences of the Committee on Spec- 
ifications for Materials and the Lubrication Committee. revisions 
and new specifications have been prepared covering reclaimed car 
oil, new car oil, and renovated journal-box packing. Specifica- 
tion M-904-39—Renovated Car Oil—has been completely re- 
written to include detailed instructions on the procurement and 
handling of samples and methods of analysis. The properties of 
car oil, recovered from used journal-box packing after passing 
through the renovating process, which are acceptable under the 
specifications are shown in the table. Specification M-906-39— 


Required Properties of Renovated Car Oil Recovered 
from Used Journal-Box Packing 


Items Requirements 
(1) Flash (open cup)......... cler Not less than 300 deg. F. 
(2) Saybolt univ. viscosity at 210 deg. F....... Not under 45 sec. 
(3) Saybolt univ. viscosity at 100 deg. F....... Not over 725 sec. 
(4) Water ..... qreti] e th hh nenne Not over 0.20 per cent 
(5) Total impurities, including tarry matter....Not over 0.75 per cent * 
(6) Qualitative test for mineral acidity......... Zero 

ualitative tests for alkalinity............. Traces 


* Lead and lead compounds will not be considered as impurities. Total 
lead in impurities shall be calculated as lead oxide (PbO) and subtracted 
from total impurities. 


New Car Oil—has also been completely rewritten to include 
more details of methods for sampling and analysis. The prop- 
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erties specified, however, have not been changed except for the 
addition of the requirement that the oil must be neutral to methyl 
orange and phenolphthalein. New Specification M-910-39 covers 
renovated journal-box packing. This includes the general sub- 
ject matter now covered in Rule 66 and in Methods of Analysis 
of Reclaimed Waste—Section L of the A. A. R. Manual, am- 
plifed as to details and methods of sampling and methods of 
analysis. The properties to which the renovated journal-box 
packing are required to conform are given in the table. Suit- 


Required Properties of Renovated Journal-Box Packing 
Items Packing 


Clean dry waste........... 00. ce cee ee ee 20 per cent min. 
Total impurities (including tarry matter). S per cent max. 


2 per cent max. 
Oil: iessesvrgRt eMe eke eee Re shen RD ete eee gn Balance 


Note:—Percentages, based on weight of original sample, as 100 per cent. 


able revisions of Rule 66 and Section L of the Manual to con- 
form with the new packing and revised oil specifications are 
also recommended. 

The report was signed by T. D. Sedwiqk (Chairman), engineer 
of tests, Chicago, Rock Island & Pacific; E. E. Chapman (Vice- 
chairman), mechanical assistant, Atchison, Topeka & Santa Fe; 
Frank Zeleny, engineer of tests, Chicago, Burlington & Quincy ; 
H. G. Burnham, engineer of tests, Northern Pacific; H. P. 
Hass, engineer of tests, New York, New Haven & Hartford; 
J. R. Jackson, engineer of tests, Missouri Pacific; H. G. Miller, 
engineer of tests, Chicago, Milwaukee, St. Paul & Pacific; J. W. 
Hergenhan, assistant engineer, test department, New York Cen- 
tral; L. B. Jones, engineer of tests, Pennsylvania; C. R. Bryant, 
engineer of tests, Southern; and W. R. Hedeman, engineer of 
tests, Baltimore & Ohio. 

(The report was accepted and the recommendations referred 
to letter ballot.) 


Lubrication of Cars and 
Locomotives 


Your committee has held one meeting during the past year at 
which time a joint conference was held with the Committee on 
Specifications for Materials to consider tentative specifications 
covering (1) renovated car oil and (2) renovated journal-box 
packing. These specifications were developed jointly by members 
from the two committees and the results are included in the 
report submitted by the Committee on Specifications for 
Materials. 

The Committee on Lubrication joins the Committee on Spe- 
cifications for Materials in recommending that Specifications 
M-904-39, Renovated Car Oil, and M-910-39, Renovated Journal- 
Box Packing, together with the proposed changes in Rule 66 of 
the 1939 Revised Code of Rules, and Page 35-B-1937, Section L, 
of the Manual be approved for submission to Letter Ballot. 


A. A. R. Interchange Rule No. 66 


It is appreciated that there has been some degree of improve- 
ment in the results obtained from better lubrication practices in- 
stituted with the adoption of A. A. R. Rule 66. Nevertheless, 
the anticipated benefits to be derived from the rule cannot be 
fully realized so long as cars are stencilled as being repacked 
without conforming to full requirements of the rule. 

Despite the better performance record, there is great oppor- 
tunity for further improvement when considering the effects and 
related costs resulting from burned-off journals, the cost of 
setting out a car enroute in a train, the complications from a 
traffic standpoint, and the cost of reconditioning damaged journals 
for continued service. Increased speeds to meet highway competi- 
tion make the main objective one of uninterrupted train operation 
and to that end journal lubrication plays an important part. 

To reflect some idea of the situation, the record for the year 
1938 of one large eastern road shows 7,846 freight-car hot boxes 
with an average of 195,000 miles per hot-box failure. The total 
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train detentions due to journal heatings amounted to approxi- 
mately 2,800 hours. Of the total number of hot boxes, 47 per 
cent occurred. on owned cars representing 74 per cent of the 
cars on line; 30 per cent on foreign railroad cars representing 
17 per cent of the cars on line, and 23 per cent on private line 
Cars, representing 9 per cent of cars on line. 

It is the feeling of your committee that substantial improve- 
ments can be further realized if Rule 66, with modifications now 
being submitted for approval, and other related A. A. R. stand- 
ards are adhered to. It should be noted that a new requirement 
is included in Rule 3 of the 1939 Code of Rules for the inter- 
change of traffic to provide that, effective January 1, 1940, pack- 
ing for journal hoxes must be prepared and boxes repacked in 
accordance with A. A. R. standard practice, as defined in Rule 66, 
on all cars from owners. Furthermore, the necessity for strict 
compliance with the rule has been emphasized by letter of Jan- 
uary 16, 1939, on behalf of the General Committee addressed to 
the members and car owners. 

The time limit for periodic repacking of journal boxes is now 
fifteen months. The committee has been asked to consider a 
proposal to reduce that limit to twelve months, predicated on a 
study made by one member road of 1,783 hot boxes. 

Using the data from this road to compare with a similar study 
made by a second member road to indicate in what elapsed time 
after the stencilled packing date heatings occurred, the follówing 
comparative statement is presented: 


Road A Road B 

Per cent Per cent 

No. of of No. of of 

heatings total heatings total 

Within 2 months........... 149 84 1,086 146 
From 3 to 6 months, incl. 557 31.2 1,871 25.1 
From 7 to 10 months, incl. 487 27.4 1,899 25.5 
From 11 to 15 months, incl. 465 26.0 1,764 237 
Over 15 months........... 125 7.0 830 111 
Totaly 42er 1.783 100.0 7,450 100.0 


It should be noted that in the case of Road A 67 per cent of 
the total heatings occurred within ten months of the stencilled 
packing date and for Road B 65.2 per cent occurred within the 
same elapsed time. 

It is generally recognized that journal-box packing of inade- 
quate quality is a contributing cause of journal heatings. Sten- 
cilling of cars but failing to perform all the work as required 
by Rule 66; using improperly prepared packing or improperly 
applying good packing does not help to produce satisfactory 
lubrication performance. 

Change of packing in the spring and again in the fall has been 
advocated but as this procedure would seem to be impracticable 
as well as costly, it is the opinion of the committee that before 
shortening the repacking period it would be advisable to comply 
with the accepted and recommended measures for protecting 
journal lubrication after which further data could be developed. 


Method of Packing 


In the method of packing boxes, some roads deviate some- 
what from details outlined as standard practice in Rule 66, par- 
ticularly for passenger service. One method employs loosely 
twisted rolls and another rolls without twisting. In both methods 
two, three, or four rolls as may be necessary, depending upon 
journal size, are applied with the ends tucked down at the side 
walls and no part of the packing extending above one inch below 
the center line of journal. These methods appear, when prop- 
erly carried out, to result in a more nearly uniform application 
by the various box packers and according to reports, it has 
effected a noticeable reduction in the number of waste-grab cases. 


Car Oil 


Attention has been called to a number of axle journals found 
with pitted surface, particularly in the case of rolling stock that 
has been out of service for prolonged periods, making it neces- 
sary to machine-finish the journals before they are returned to 
service. The indications are that the pitting may be due to 
traces of acidity found in some mixtures of oil and waste, which, 
in the presence of moisture, forms a dilute acid which attacks 
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the steel journal. Some new car oils have been found to give 
an acid reaction and other car oils do not reflect such indica- 
tion. It does not seem unreasonable to expect, under the present 
art of refinement, that all new car oils as well as renovated car 
oils shall be acid-free. One railroad system, and there may be 
others, rejects shipments of car oil on the basis of an acid reac- 
tion. Therefore, in the interest of taking steps to eliminate at 
least one cause for the development of pitted journals and to 
discourage a railroad from accepting an acid oil for use in inter- 
change that another road has rejected, it has been recommended 
that Specification No. M-906-34, New Car Oil, be revised to 
contain a requirement showing neutral reaction to acid content. 

It is well established that excessive water in journal boxes is 
a hazard to adequate lubrication, particularly in combination with 
dirt and other contaminations accumulated in service, and it is 
questionable that the demand for a water-free journal box -assem- 
bly can be met within reasonable cost limits. Therefore, if any 
member has information to indicate that oils which separate 
almost instantly from water as contained in journal boxes are 
better lubricants than those which do not separate readily or 
vice versa, particularly in the presence of fine dirt, it would be 
helpful if such information could be furnished to the committee. 


Waste 


The quality of waste used for journal-box packing is a very 
important factor. Many roads use renovated waste in preparing 
packing for freight equipment. For passenger service all new, 
a mixture of renovated and new or all renovated waste is used 
quite successfully when the quality of the renovated materials 
are of a high order, in which case, in addition to the cleanliness 
of the waste, there is also the additional element of improvement 
due to the removal of the free lint and increased oil retention 
that renovated waste of this quality has over new waste. 

Because of a wide divergence of opinions as to what con- 
stitutes a good grade of waste, the A. A. R. specification is 
necessarily broad, permitting many optional materials. Never- 
theless, until such time as the range of grades can be narrowed 
to an acceptable standard, new waste should at least conform 
to A. A. R. Specification M-905-34. 


Journal Bearings 


Bearings with refinements in design, manufacture and finish 
known to be used in passenger service are those with lengthwise 
slots of various forms in the lining metal adjacent to edges for 
the purpose of trapping lint and waste strands; so-called "cir- 
culating,” "vacuum," "self-cooling" and “oil-control” bearings 
provided with communications between the side slots through 
which excess oil passes, thereby aiding in the dissipation of 
bearing heat; milled back surface to insure a smooth bearing 
parallel with the broached journal surface and in addition to 
the milled surface, bearings with center depressions cast across 
the back are being used. This latter development is the result 
of tests which showed that even with a bearing with machined 
flat back there is a tendency for the bearing to warp under heat 
and produce a concentrated loading effect with the area which 
bears on the journal confined to the center. By virtue of the 
back center depression, the load on the journal is more evenly 
distributed through the full length of the journal bearing. 


Wedges 


In some instances, it has been the practice to reclaim wedges 
by reforging under a steam hammer, using dies for the purpose 
of restoring the convexity of the top surface and flattening the 
undersurface. This frequently produces unsatisfactory results. 

A number of wedges have been found with the apex of the 
78 in. radius crown coinciding with center line located at a 
point one-half the dimension of the overall length, which is one- 
half of dimension B shown on the wedge drawing or, in effect, 
a tapered wedge. This is contrary to the intent of the drawing 
which locates the apex of the crown at a point one-half the 
length of the surface that rests on journal bearing, or one-half 
of dimension A. 

Despite the requirement in Rule 66 that the use of hollow- 
back or corrugated-back wedges is not permitted, such wedges 
have recently been found in service. 

One road, and there may be others, has adopted the practice 
of machining the crown and the under face, also the back end, 
of wedges for passenger service. To reclaim wedges the surfaces 
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are machined where necessary within limiting dimensions. This 
practice has resulted in restoring numerous wedges to passenger 
service that otherwise would have been diverted to freight or 
scrapped. Eventually such machined wedges will get into freight 
service. 

Where machined-back journal bearings are used it is advan- 
tageous also to use a machined wedge. 

The back end of wedges is commonly irregular and sloped due 
to the draft in dies. By using wedges with this end surface 
machined square with the under face, there has been a definite 
reduction in the number of broken bearing collars. 


Journal Boxes 


It is desirable that ceiling of journal boxes be flat; location 
and dimensions of stop lugs, and dust-guard well dimensions be 
in strict conformity with the A. A. R. requirements. Dust- 
guard well surfaces should be reasonably smooth; the lid hinge- 
pin lug should be in correct position and the flat machined or 
ground box mouth rim should be in proper position with respect 
to the center of the lug hole. 

Badly worn hinge-lug contour can be restored by applying 
welding metal and grinding to proper shape. Worn lug hole 
can be restored to normal by welding and reboring or by secur- 
ing a suitable steel bushing in place. 


Dust Guards 


The results of a survey made some time ago indicate that there 
is a need for substantial improvement in the dust guard. Al- 
though considerable study has been given to this complex prob- 
lem, your Committee is not in a position to make definite rec- 
ommendations with the view of adopting a more effective seal 
at this time. For freight equipment, the more effective sealing 
dust guards than the A. A. R. standard that are available are 
prevented from receiving favorable consideration because of 
their cost. 

One member road, having in general use under passenger 
equipment a dust guard with a more effective seal, reports find- 
ing accumulation of water in journal boxes which was not found 
in boxes with less efficient dust-guard seals. However, the de- 
sirability of effectively sealing the back of the journal box 
against the loss of oil under extreme conditions of infiltration 
of water and dirt into the box is recognized as an improvement. 
With excessive water entering the front of the journal boxes, 
which was the case with boxes with dust guards tight enough to 
hold the water in, once it entered the box, the tight dust guard 
prevented the water floating the oil out the back of the box. 

In roller-bearing boxes, the construction of which is rela- 
tively tight, water was also found by the same road which would 
indicate that it is a difficult problem to prevent the accumula- 
tion of moisture in a journal box. 

In view of the importance of the problem, it is recommended 
as a minimum requirement that the top opening of the dust- 
guard well be sealed by plug or cap, provisions for which have 
already been adopted, and that well constructed dust guards, 
complying with A. A. R. requirements be maintained. 

[The committee included a suggestion for a revised dust-guard 
specification M-903-34. New requirements in the proposed speci- 
fication are that dust guards withstand submersion in water and 
in car oil separately at temperatures of 212 deg. F. for a period 
of 24 hours and specific reference to a number of defects from 
which the wood in dust guards must be free. Complete pro- 
visions regulating inspection, rejection, and rehearings have 
also been added.—Editor.] 

It is recommended that the present Specification M-903-34 be 
continued in effect and that the foregoing suggested revision be 
circularized among the members of the Association with request 
that suggestions or criticisms be submitted for further con- 
sideration by the committee. 


Box Lids 


Attention is called to a requirement in Rule 66, paragraph 9, 
under the heading "Journal Boxes" to the effect that "when new 
journal boxes are applied, or when reapplying boxes, box lids 
complying with A. A. R. specifications shall be applied." 

In connection with Specification M-120-35, covering the jour- 
nal box lids, the committee has recommended that the outline of 
flat spring be deleted from the diagram shown on page 3 in 
order to avoid confusion with the requirement under par. 4 (b) 
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Fig. 1 


which specifies “springs of the coil type to be used.” This 
change will be made in the next revision of the manual. 
As information, a few member roads are experimenting on pas- 


senger equipment with means for positively locking lids in closed 


position for the purpose of preventing vibration and to resist the 
raising of lids by ice formation between lid and box. 


Axles 


For this subject, including the finish and protection of jour- 
nals, it seems sufficient to refer to the A. A. R. Wheel and Axle 
Manual which adequately covers all requirements thus far de- 
veloped. 


Truck Assembly 


Details of design and mechanical condition of the entire truck 
assembly also have an important influence in acquiring success- 
ful lubrication performance. Observations of your committee 
and information coming to it indicate that control of lateral and 
the lubrication of the thrust bearing areas in conventional truck 
assemblies add to lubrication difficulties, particularly on roads 
having relatively numerous curves. That this is appreciated by 
one bearing manufacturer and by some roads experiencing in- 
creasing lubrication and maintenance troubles resulting from 
lateral is evidenced by activities during the past year in the modi- 
fication of bearing and wedge design, and journal-box assembly 
tolerances with a view of controlling lateral thrust and wear, 
and improving service performance. 

Your committee in this year’s report has dealt with car oil, 
waste, bearing, wedge, box, dust guard, lid and axle details as 
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separate items. It is of the opinion, however, that further im- 
provement in journal performance through the correction of 
certain mechanical irregularities and changes in the design, man- 
ufacture, and maintenance tolerances of truck assembly details, 
which is not within its province, is a matter of sufficient im- 
portance to warrant study by a special joint sub-committee of 
members to be selected from the standing committees involved. 

Pursuing the matter of steam and Diesel locomotive lubrica- 
tion, your committee prepared a rather elaborate and all in- 
clusive questionnaire which was forwarded to thirty-nine Class 
I railroads, which railroads operate in excess of 80 per cent of 
the locomotives owned by all class one railroads, in an effort to 
determine various practices and approach to standard in the 
matter of lubricating various wearing parts of the locomotive. 
Replies were received from 34 railroads and the results tabu- 
lated, which has permitted this committee to draw the following 
conclusions : 


Lubrication of Steam-Locomotive Engine Trucks 


In general, the common standard on all roads replying for 
engine-truck lubrication, consisted of oil-saturated waste con- 
tained in a cellar. In twenty-nine cases prints were furnished 
and indicated that this cellar was fixed; that is, a solid container 
for the waste was provided and held in the engine-truck box 
with various types of retainers, keys or bolts. Two roads re- 
ported that they were using the spring-loaded design of engine- 
truck cellar (Fig. 1). This cellar consists of a cast-iron shell 
equipped with prongs designed to prevent the packing rolling, 
and the shell is packed with oil-saturated waste and held against 
the journal by a combination of yokes and coil springs. The ad- 
vantage claimed for this design is that, it insures contact be- 
tween the packing and the journal at all times. There is a 
further advantage in ease of servicing or repacking. 

Where the rigid cast-iron box cellar is used there are various 
methods of securing the cellar in place, generally by means of 
a tapered slot in the box, the taper usually approximately one 
in eight, which receives a corresponding rib on the cellar. The 
intent is to compress the packing gradually as the cellar is 
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forced into place. Many roads use a similar arrangement only 
with a horizontal tongue and groove. 

There are a variety of methods of securing the cellars rang- 
ing from simple horizontal key bolts, diagonal key bolts and 
patented spring locks. Several roads indicated that they were 
using removable end plates in engine-truck cellars in order to 
facilitate servicing without removing the cellars. It was noted 
in such cases an oil well was provided in the cellar below the 
bottom opening of the end plate for retaining the oil. 

The types of packing used range from one-hundred-per-cent 
wool waste to straight cotton packing. Two roads reported their 
common standard as a spring-loaded pad with feeders extending 
into an oil well in the bottom of the cellar with oil fed by 
capillary attraction (Figs. 2, 3 and 4) ; two roads reported oil 
and waste with auxiliary oiling from force-feed lubricators. 

Practically all of the roads reported that engine-truck cellars 
are serviced each trip where oil and waste packing is used. 
number of the roads reported that some special method of lubri- 
cation is provided for the engine trucks, such as spring-loaded 
pads (Fig. 2), a pad fed by an individual oil pump; the use of 
an air-actuated hand-operated pump and oiled waste (Fig. 6) or 
other mechanical force-feed lubrication for engine trucks. Twelve 
roads reported the use of roller bearings of several different 
designs on engine trucks. 

While the vast majority of locomotives appear to be lubri- 
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cated with the waste-packed cellar, the efforts being made to 
improve lubrication, improve performance and reduce servicing 
costs, gives evidence that a change is generally desired. 

In considering engine-truck lubrication the committee finds, 
that there is a variation in practice as to application of lubri- 
cation. While it is generally applied to the cellar or waste 
packing, some roads still free-oil through a cavity in the top of 
the bearing. A number of roads have reported the use of 
specially designed so-called circulating bearings or lining of 
special composition as submitted by various manufacturers, but 
the extent of the use, considering the group of roads investi- 
gated, is not sufficient to permit of a conclusion. 

There is a trend towards application of roller bearings to new 
power and the use of mechanical lubrication to oil-saturated 
waste in existing engine-truck installations. 


Trailer Trucks 


A summary of the replies with reference to standard design 
and practice for lubrication of trailer trucks in general corre- 
sponds with the information furnished covering engine trucks. 

The standard practice for either outside or inside bearings 
appears to be a fixed cellar with oil-saturated packing with about 
the same variation between the grade of packing used as was 
evidenced in the survey of engine trucks. There appears to be 
less attempt to employ force-feed lubrication for adding oil to 
the cellar or packing than with the engine trucks. 

Four roads reported the use of roller bearings on trailer 
trucks; seven roads reported a special type of lubricator, either 
a pad fed by an individual oil pump or several types of spring- 
loaded pads. 

The most conclusive report on other than waste packing comes 
from one road which reported the adoption of a spring-loaded 
pad as a standard on heavy freight and passenger locomotives. 
They reported 103 passenger locomotives and 128 freight loco- 
motives so equipped and advised that the service has been en- 
tirely satisfactory after a total operation of 52,000,000 locomo- 
tive miles. 

Two roads reported rather extensive use of pads (Fig. 5), 
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fed by individual oil pumps, one road on 48 passenger and another 
on 78 passenger and 180 freight locomotives. One road reported 
satisfactory service and the other generally satisfactory service 
except for some breakage of parts and entrained dirt that stops 
up the oil passages. 


Driving Journals with Oil Lubrication 


From the replies made to the questionnaire there is evidence 
of an increasing tendency to substitute oil lubrication to driving 
journals in place of grease. Thirteen roads reported the use of 
oil lubrication in one form or another, exclusive of those utiliz- 
ing roller bearings in this location. Four roads reported on nine- 
teen applications of pads (Fig. 5), fed by individual oil pumps. 
Two roads reported on 162 locomotive applications (42 of these 
on all journals except main), of a spring-supported pad (Fig. 2). 
These applications have been made to locomotives in both freight 
and passenger service and satisfactory service has been reported 
on speeds in excess of 75 miles per hour in passenger service and 
50 miles per hour in freight service for the above applications. 

One road reported on force-feed lubrication of valve oil on a 
Pacific type passenger engine which is under test. Another road 
reported installation of waste-packed cellar, similar to engine 
truck, to a switch engine in November, 1937, for test purposes, 
and apparently the service to date has been satisfactory. Three 
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roads reported on 54 locomotive applications of waste-packed 
cellars similar to engine and trailer trucks, and 46 of these loco- 
motives are in slow speed heavy freight service. 

There is a new development on the market, and now under 
test (Fig. 7). This incorporates a floating axle flooded in oil by 
a pump actuated from the movement of the locomotive and run- 
ning in a bronze bushing, and a lateral device consisting of a collar 
forged into the center of the axle to which wear resisting plates 
are opposed and, like the journal bearing, flooded in oil. This, 
in effect, is a full floating axle. In view of the interest indi- 
cated in application of oil lubrication to locomotive driving 
journals, this device holds interesting possibilities, although to 
date tests have not progressed sufficiently to indicate the ulti- 
mate results that may be obtained. 

Pump-fed and spring-loaded pads have undergone a rather 
wide range of tests. Some difficulties have been reported due 
to broken springs resulting in failure to keep the pad of either 
device against the journal, but in general the service has been 
quite satisfactory and apparently the difficulties are being gradu- 
ally overcome. 

Your committee recommends further study of the application 
of oil lubrication to locomotive driving journals for the reason 
that in addition to reduced friction through the use of oil in place 
of grease for journal lubrication, there is the advantage of 
lower operating temperature, less liability to stuck wedges and 
the possibility of diverting a portion of the journal lubrication 
to regularly and consistently lubricate shoe, wedge and lateral 
bearing faces. . 


Lubrication of Engine- and Tender-Truck 
Center Plates 


Evidence of the interest devoted to improving lubrication of 
engine- and tender-truck center plates is evidenced by the fact 
that, of the 34 roads reporting, eighteen roads reported efforts 
to lubricate this bearing by other methods than the application 
of lubrication at various times when the castings are separated 
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by jacking, including soft-grease lubrication; oil cups; mechan- 
ical force-feed lubrication; bronze or hardened-stecl wearing 
plates drilled for oil distribution, and the oil piped to enclosed 
cavities in the castings (Figs. 8 and 9). 

Eighteen roads reported on the use of soft grcase applied with 
a pressure gun to various systems of grooving which is used 
more extensively than any of the other improved systems re- 
ported upon, and from the reports of reduction in wear appears 
to be satisfactorily serving the purpose. 


Radial-Buffer Lubrication 


Twenty-four of the roads replying to the questionnaire in- 
dicated that they are using a different method of lubricating 
radial buffers other than hand oilers. All of the roads, with 
the exception of two, were using a soft grease applied from a 
pressure gun, and four roads reported the use of oil lubrication 
from special containers or from mechanical lubricators using split- 
ters on some engines and soft grease on others. The use of soft 
grease has been standardized on at least eight roads, and one 
road uses crude oil. 

Those who estimated a reduction buffer in wear were agrecd 
on a fifty per cent reduction. In this connection, a number of 
roads have employed the use of a shield above the chafing cast- 
ing in addition to the lubrication, in an effort to exclude coal 
dust and foreign particles from the wearing suríaces. 


Drifting Valves 


Fifteen roads out of thirty-four are using drifting valves on 
1,842 locomotives. They indicated that the purpose of applying 
these drifting valves was to provide distribution of lubrication to 
valves and cylinders, while the locomotive was drifting, to re- 
duce formation of carbon and provide some compression for 
cushion of reciprocating parts while drifting, and the replies for 
the individual roads vary from one locomotive on test to 316 
locomotives in regular service. 

Ten roads indicated definitely that the device had served the 
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purpose of improving lubrication and reducing the formation of 
carbon. One road reporting on 283 drifting valves and 12 by- 
pass valves indicated the by-pass valves had functioned entirely 
satisfactorily, but the drifting valves had not proven entirely 
satisfactory when drifting at high speeds. 

In answer to the question as to fuel saving, four roads reported 
no record; one road, operating 240 locomotives, indicated a 
doubtful saving, and the balance indicated they have found a 
saving in fucl. 


Material for Valve and Cylinder Bushings 


The summary of the reports indicates the tendency to get away 
from common gray iron castings for these important wearing 
surfaces. There are a number of tests of materials which hold 
considerable promise and which tests have not proceeded suf- 
ficiently far to justify extensive installation. 

One road reported on a material with the trade name Meehan- 
ite, which material is susceptible to heat treatment, and in the 
heat-treated condition has superior physical qualities as compared 
with ordinary gray iron, The tests of these bushings in the 
heat-treated state have indicated possibilities of satisfactorily 
using this material for bushings. 

The use of sectional piston packing was reported by all roads 
except two and has been adopted as standard on many of the 
larger roads representing the majority of the locomotives from 
the roads reporting. The use of sectional valve rings is less 
general than the use of sectional piston rings. Reports show 
approximately fifteen per cent as many locomotives equipped 
with sectional valve rings as were equipped with sectional piston 
rings, however, use has become quite general as evidenced by 
the fact that twenty-two of the thirty-four roads reporting re- 
ported the use of sectional valve rings on certain locomotives, or 
they have standardized on the sectional valve rings or have ex- 
tensive tests under way. 

Invariably the reports indicated that there was considerably 
increased life from the sectional valve and piston rings, ranging 
from 100 to 250 per cent. 


Methods of Lubricating Engine-Truck, 
Driver and Trailer Hubs 


The reports indicate that the necessity of ample lubrication of 
these parts is appreciated and that some method other than the 
hand oiler is desirable. This is evidenced by the fact that prac- 
tically all railroads replying indicated one of many various 
methods, ranging from the hand oiler in the hands of the engi- 
neer, crater compound and soft grease applied at engine terminals 
with a paddle, and to the use of valve oil applied through force- 
feed lubricators. 

A number of the roads reported on the use of soft grease 
applied by means of a pressure gun and special fittings to cavities 
drilled through the hub of the wheel, and they indicated that this 
arrangement is quite satisfactory. 

With the advent of the various types of dividers or splitters 
now available for use with force-feed lubricators, many loco- 
motives of recent design, as well as heavy locomotives as they 
pass through the shop, are being equipped with these dividers 
which insure a regular distribution of engine oil, or equivalent 
oil, to the various hub-liner faces as well as to other bearings. 
and since the regularity of the application of lubricant is greatly 
to be desired it appears to your committee that any of the 
various methods of accomplishing this through the use of force- 
feed lubricators is deserving of serious consideration, and espe- 
cially so on locomotives on long engine runs. Such applications 
properly maintained should pay good dividends in trouble-free 
performance, elimination of servicing enroute as well as reduction 
of lateral wear. ' 


Method of Lubricating Guides 


The replies received indicate the necessity for improved lubri- 
cation to locomotive guides. While the syphon oil cup, or oil 
cups equipped with a wick feed largely predominate on the 
older types of locomotive, the modern locomotives and loco- 
motives under heavy duty in high-speed service are being rapidly 
equipped with force-feed lubrication. Apparently many of these 
applications have been made in an effort to use existing lubri- 
cators since a number of the roads are using valve oil through 
dividers to lubricate the guides. Other locomotives that are 
equipped with a second engine lubricator are using engine oil 
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on the guides as well as other wearing parts of the locomotive. 
However, practically all of the roads indicated that the force- 
feed method is most efficient and satisfactory. 


Method of Lubricating Shoes and Wedges 


Many locomotives have no provision for lubricating shoes and 
wedges other than hand oiling usually through waste pockets in 
the top of the box which are saturated with oil with the hope 
it will find its way through various passages and grooves to the 
face of shoes and wedges. The deficiency in this system and 
the principal objection to it is the fact that its success is de- 
pendent first, upon terminal forces to maintain the waste pads 
and, second, upon the attention given by the enginemen at initial 
terminal and enroute. 

A large number of locomotives have been equipped with grease 
cavities to which soft grease is applied by the use of a pressure 
gun. This method is generally considered superior to hand oiling 
as evidenced by the fact that at least ten roads out of the thirty- 
four have indicated this system as their preference over hand 
oiling. There are objections to the use of soft grease; first, 
due to the tendency of terminal forces to apply an excessive 
amount and, second, the tendency on the part of the grease to 
increase its flow, sometimes in excessive amounts, after driving 
boxes reach a normal running temperature. 

The extension of lubrication to these parts by means of force- 
feed lubricators through the use of dividers is increasing. On 
the majority of locomotives of recent construction, and par- 
ticularly those with roller bearings, the mechanical lubricator 
has been generally adopted. 


Specifications of Diesel Crank Case Oil 


There is considerable range in the specifications of crank-case 
oil used by those roads operating Diesel-powered high-speed 
main-line trains, the majority using such an oil approximately 
of the specifications SAE 50. It is evident that many of them 
purchase oil for this purpose by brand. 

Those roads operating locomotives in switching service also 
use a wide range of crank-case oil, but generally an oil some- 
what heavier than SAE 50, with a tendency to vary the pour 
point between summer and winter, depending upon the territory 
in which the operation is carried on. 

The practice as to mileage between oil changes is as varied as 
the source of supply. In road service the railroads reported oil 
changes ranging from 2,500 miles to 10,000 miles, and in yard 
service from three months to 25,000 miles. This wide variation 
may be explained in part through the use of continuous type 
filters located upon the unit in some cases, and in other cases 
upon the nature of the service performed. 

In view of the claims of the damaging effect of acidity in 
crank case oil, the committee's questionnaire was designed to 
develop any troubles from this source and the method of cor- 
recting same. The thirteen roads operating Diesel engines ad- 
vised they had experienced no difficulties traceable to acidity in 
crank-case oil. One or more roads advised they had arranged 
their oil changes in order to avoid development of acidity and 
apparently had been successful. 


Lubrication of Armature Bearings 


Armature bearings seem to be quite distinctly divided, with 
roller or ball bearing predominating on locomotives in road 
service, and waste-packed friction bearings on locomotives in 
yard service, although a number of roads reported roller or ball 
bearings on switch engines. 

The servicing period for the ball or roller bearings vary with 
the service requirements. In general the grease cavities are 
filled to approximately half their capacity when the unit is placed 
in service; thereafter. the pinion end is lubricated with from four 
to eight ounces of grease at intervals of from 4,500 to 23,000 
miles. The armature end is lubricated with from four to twenty- 
four ounces of grease at intervals of approximately 20,000 miles. 
In general a good grade of ball-bearing grease is used, usually 
a brand recommended by the bearing manufacturer. 

In switching service invariably long-strand wool waste is used 
for packing, and the grade of lubricant used varies from SAE 
30 to a mixture of fifty per cent car oil and fifty per cent crank- 
case oil and various oils apparently purchased by brand. 
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Method of Lubricating Axle-Cap Bearings 


Axle cap bearings are uniformly lubricated by the use of 
long-strand wool-waste wick held securely against the journal 
by means of balls of waste and in many cases additional pres- 
sure is applied against the wick by means of a loaded steel 
plate to insure packing against jarring or shaking away írom 
the journal. This practice is in accord with the various motor 
manufacturers’ recommendations. 

Two roads reported having experimented with force-feed lub- 
rication to the oiled wick to insure ample lubrication at all 
times. There is no evidence that this practice is being extended. 
The greatest variation in the practice of lubricating axle cap 
bearings appears to be in the service period. Some inspect and 
reservice each trip and others on thirty days' inspection. 

That the type of bearing and service obtained from the method 
of lubricating axle cap bearings has been entirely satisfactory can 
be based upon the replies of twelve of the thirteen roads report- 
ing on operation of Diesel units to the effect that they had ex- 
perienced no difficulty and had no recommendations for improve- 
ments; the remaining road failed to answer this question. 

The report was signed by E. L. Johnson (chairman), engineer 
of tests, New York Central; H. P. Allstrand, principal assistant 
superintendent motive power, Chicago & North Western; J. R. 
Jackson, engineer of tests, Missouri Pacific; P. Maddox, super- 
intendent car department, Chesapeake & Ohio ; and A. J. Pichetto, 
general air brake engineer, Illinois Central. 


Discussion 


The first speaker during the discussion suggested the idea of 
ribs being welded in the car journal boxes to keep the waste 
down in the lower portion of the box, and requested that other 
roads try this arrangement. The next speaker stated that pres- 
sure grease lubrication of center plates had not been found 
entirely satisfactory, but that oil, using the same piping arrange- 
ment as with grease and with a suitable seal, was providing 
satisfactory lubrication. 

Two other speakers, discussing the lubrication of Diese! 
engines, stressed the importance of maintaining a clean air sup- 
ply to the engine by the use of suitable filters and the last 
speaker made the comment that the successful lubrication of 
Diesel engines depends, to a great extent, upon filters and cool- 
ing equipment. On the road that he represents the practice has 
been adopted of taking weekly samples of oil from the crank 
cases of all Diesel engines and sending them to the laboratory 
for analysis. It has been found that the viscosity and precipita- 
tion number are the most important elements in the analysis, 
and that, as a result of this practice, it has now become possible, 
on one'class of Diesel-electric locomotives, to limit the oil 
changes to one each twelve months, subject, however, to the 
weekly laboratory analysis. 

(The report was accepted.) 


Report of Arbitration Committee 


With the approval of the Operating-Transportation Division, 
no extension beyond January 1, 1940, is recommended for require- 
ment in Paragraph (a-6) of Rule 3, prohibiting acceptance of 
cars in interchange bearing advertisements of any shipper, con- 
signee or product. The wording of this paragraph has also been 
revised to harmonize with Operating-Transportation Circular 
No. T-55 dated April 19, 1939, making an exception of special 
cars of Mechanical Designation “L” and tank cars of Mechanical 
Designation "T." 

The requirement in Paragraph (r-3) of Rule 3 which pro- 
vides that hatch covers be secured with hinges on refrigerator 
cars, has been in the rules since August 1, 1930. No requests 
for extension of effective date beyond January 1, 1940, have 
been received. The committee feels that sufficient time has 
elapsed to permit compliance and that, in the interest of safety, 
no further extension of effective date is justified. 

In accordance with proviso attached to approval of extension 
of effective date of Paragraph (t-17) of Rule 3 to August 1, 
1939, specifying that plugs in heads of tank cars must be of 
solid type in order to comply with I. C. C. Specification No. 103, 
no further extension is recommended. 
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As result of complaints from various railroads and railroad 
clubs as to excessive defect carding for minor damage, including 
submission of hundreds of defect cards which had been outlawed 
without repairs having been made, an investigation and field study 
has been conducted under the direction of the committee. A 
revision of Rule 4 is recommended which it is felt will eliminate 
much of the excessive carding for minor damage, clarify the 
rule and set up more definite limits for the guidance of car 
inspectors. 

A new interpretation is added to Rule 4 to provide that card- 
ing company be granted the option of participating in joint in- 
spection on cars damaged extensively by fire or flood and sent 
home bearing defect cards containing general statement of 
damage without specifying detail defective parts. 

Upon recommendation by the Committee on Couplers and 
Draft Gears and with the concurrence of the Committee on Car 
Construction, Rule 20 is revised to provide for proper alignment 
of couplers and draft gears in connection with adjustment of 
coupler height. 

The permissible re-light-weighing period is eliminated from 
Rule 30. Investigation developed that many foreign cars were 
being shopped for re-weighing immediately upon expiration of 
the 24-month permissible period. It is felt car owner should 
have the opportunity to re-weigh his own equipment prior to 
expiration of the 30-month period. As result of recommendation 
by your committee to the Operating-Transportation Division, 
this change has been submitted to letter ballot of that Division's 
members and approved. 

Interpretation No. 9 to Rule 32 is modified to eliminate defect 
carding for minor damage caused by pulling with hook and cable. 

The matter of establishing separate rates for and dates from 
which depreciation is to be computed for tanks, underframes and 
trucks of tank cars, for settlement purposes for destroyed cars, 
has been investigated by a joint subcommittee of representatives 
of the Arbitration and Tank Car Committees. A modification 
of Rule 112 is recommended to provide for separate depreciation 
of tanks of tank cars from date originally built, with no change 
in depreciation rates or limits, which it is felt affords a more 
equitable settlement basis. Provision is also incorporated to per- 
mit car owner to secure return oí serviceable tanks from such 
cars, if desired. 

The committee does not feel that any of the modifications in- 
cluded in its report necessitate submission to letter ballot. 

All recommendations for changes in the Rules of Interchange 
submitted by members, railroad clubs, private car owners, etc., 
have been carefully considered by the committee and, where 
approved, changes have been recommended. 

Attention is again directed to the fact that the Arbitration 
Committee will not consider questions under the Rules of Inter- 
change unless submitted in the form of Arbitration Cases as per 
Rule 123. 


Freight-Car Rule 3 


The committee recommends that effective dates for various re- 
quirements in the present rule, as listed below, now set at Jan- 
uary 1, 1940, be extended to January 1, 1941: 

Section (b), Paragraph (8)—Bottom rod and brake beam 
safety supports. 

Section (b), Paragraph (9)—Braking power. 

Section (b), Paragraph (10)—Brake shoes. 

Section (c), Paragraph (11)—Couplers having 5-in. by 5-in. 
shanks. 

Section (j), Paragraph (2)—Journal boxes, repacking of. 

Section (t), Paragraph (3)—Welded side frames having T- 
or L-section compression or tension members. 

Section (u), Paragraph (4)— Class E-3 cars not to be ac- 
cepted from owners. 

Also, that the effective date of Paragraph (7) of Section (b) 
of this rule, having reference to metal badge plate showing 
dimensions of brake levers standard to car, now set at January 1, 
1940, be extended to January 1, 1942. 

Reason: The present situation justifies these extensions. 

The committee recommends that no further extension beyond 
August 1, 1939, be granted for effective date of requirement con- 
tained in Paragraph (17) of Section (t) of this rule, requiring 
that plugs in tanks of tank cars must be of the solid type, and 
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that the wording be modified and revision included in the next 
supplement, as follows: 

Proposed Form: (t-17) Tank cars (empty or loaded) : Effec- 
tive August 1, 1939, plugs in heads of tank cars must be of the 
solid type, etc. 

Reason: Extension to present effective date was approved 
with proviso that no further extension would be granted due to 
the fact the provision was incorporated in the 1938 Code as a 
safety measure to comply with I. C. C. Specification No. 103. 
Requirement modified to apply only to plugs in heads of tank 
cars, as recommended by the Committee on Tank Cars. 

The committee recommends that the last two sentences in Para- 
graph (4) of Section (a) of this rule be modified and revision 
included in the next supplement, to require reports to the A. ALR. 
by car owners semi-annually instead of quarterly. 

Reason: It has been agreed that semi-annual reports will 
suffice for the purpose. Notice of change in this requirement 
was transmitted to all car owners on April 8, 1939, and no re- 
quest was submitted for data covering the first quarter of 1930. 

The committee recommends that Paragraph (3) of Section (s) 
of this rule be modified, effective August 1, 1939, as follows: 

Proposed Form: (s-3) Stenciling: Date built new, month 
and year, or badge plate giving this information, required on 
all cars. Date rebuilt, in addition to date built new, month and 
year, or badge plate giving this information, required on all 
cars rebuilt on or after July 1, 1928. From owners: In event 
tank and underframe of tank car are built at different times 
cach must bear distinctive dates, the date on underframe to be 
date car was originally built. N 

Reason: To harmonize with change in Paragraph A-5 of 
Rule 112. 

The committee recommends that Paragraph (3) of Section 
(u) of this rule be modified as follows : 

Proposed Form: (u-3) Underframe, etc. : No car of all-wood 
underframe equipped with metal draft arms extending 24 inches 
or more beyond center line of body bolster, will be accepted. J» 
interchange. 

Reason: Delinition of Class E-4 car will be eliminated from 
Rule 112. It is felt sufficient time has elapsed to make this pro- 
vision a general interchange requirement. 


Rule 4 


The committee recommends that Section (a) of this rule be 
modified and Interpretations Nos. 2 and 6 eliminated, as fol- 
lows: 

Proposed Form: Rule 4. (a) In the case of damage to a car 
for which the delivering line is responsible, such line must at 
the first available inspection point, attach defect card to cover. 
On cars extensively damaged which are forwarded home for re- 
pairs, the defect card, in addition to the defects noted, shall bear 
notation “Home for repairs.” This notation shall be applied only 
by the company issuing the defect card. No alterations may be 
made to defect card except by company tssuing same or in cases 
of partial repairs as outlined in Rule 5. Defect cards cannot be 
repudiated. If only a portion of the unfair usage damage is re- 
paired, defect card for the remainder of such damage must be 
applied prior to release of car. 

Reason: It is immaterial whether the partial repairs are made 
in shop or elsewhere and it should be clear that only the unre- 
paired portion must be carded. Last sentence modified and 
transferred to Paragraph (b-2) which deals with carding in 
interchange. 

The committee recommends that Section (b) of this rule be 
modified as follows: 

Proposed Form: (b) (1) Slight unfair usage damage that o! 
itself does not require repairs to make car serviceable is not 
cardable, whether or not associated with other cardable damage. 
Items damaged to a lesser extent than specified in Sections (c) 
to (h), inclusive, are considered as slight damage within the 
meaning of this paragraph. 

(2) If cars are offered in interchange with damage other 
than referred to in Paragraph (b-1), on which there is con- 
clusive evidence of unfair usage, the receiving line shall require 
that defect card be attached to car, per Rules 2 and 14.: Dam- 
age to or beyond extent specified in Sections (c) to (h), tt 
clusive, will be classified as unfair usage for which defect card 
shall be issued in interchange. 
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Reason: It is felt slight damage, whether caused by fair or 
unfair usage, which does not require repairs to make car serv- 
iceable, should remain the responsibility of car owner regard- 
less of any other cardable damage on car: To clarify the intent 
and set up definite limits for the guidance of car inspectors 
regardless of cause of damage. 

The committee recommends that Section (c) of this rule be 
modified as follows: 

Proposed Form: (c) House Cars, All-Steel and Outside Steel 
Frame: 

(1) Metal posts, metal braces and metal sheets: Cut through 
the thickness of the metal. Post and brace flanges only, cut 
through, will not be cardable. 

(2) Metal posts, metal braces and metal sheets: Bent inwardly 
174 inches or more. Bulb portion only of pressed-steel parts, 
or flanges only of structural shapes, when bent, regardless of 
extent, will not be cardable except where necessary to repair 
under conditions referred to in Paragraph (3). 

(3) Metal posts, metal braces and metal sheets: Bent inwardly 
less than 174 inches, when necessary to repair for proper opera- 
tion of door, or to comply with Safety Appliance requirements, 
or to restore alignment of bolt holes, rivet holes, or joints for 
welding. 

Reason: To clarify the intent and harmonize with change in 
Paragraph (b-1). Metal slats omitted account practically none 
in use on house cars. 

The committee recommends that a new sentence be added to 
first note following Section (d) of this rule and Interpretation 
No. 4 eliminated, as follows: 

Proposed Form: Note.—It is understood that adjoining raked 
sheathing if not split or broken will not be cardable unless raked 
into tongue, except that on refrigerator cars sheathing boards 
raked to bottom of bead but not into tongue will also be cardable 
if they adjoin (in consecutive order) the board raked into 
tongue, broken or split. Sheathing damaged due to use of bar 
for closing side door ts not cardable. 

Reason: To eliminate Interpretation No. 4. 

The committee recommends that Section (f) of this rule be 
modified as follows: 

Proposed Form: (f) Open-Top Cars. 

(1) Metal posts, metal stakes, metal braces, metal top chord 
angles, or their substitutes: Bent inwardly four inches or more. 
Bulb portion only of pressed steel parts, or flanges only of 
structural shapes, when bent, regardless of extent, will not be 
cardable except where necessary to repair under conditions re- 
ferred to in Paragraph (2). 

(2) Metal posts, metal stakes, metal braces, metal top chord 
angles, or their substitutes: Bent inwardly less than four inches, 
but necessary to repair for proper operation of door or gate, or 
to comply with Safety Appliance requirements, or to restore 
alignment of bolt holes, rivet holes, or joints for welding. 

(3) Metal side and end sheets: Holes through the thickness 
of the metal to an extent exceeding three inches measured in 
any direction, except when due to corrosion. 

(4) (No change.) 

(5) Metal top chord angles or their substitutes: Holes ex- 
ceeding 1⁄4 inches measured in any direction. 

(6) Flat car floors; metal or wood : Holes cut, exceeding three 
inches in any direction, except wood floors having holes not ex- 
ceeding 3 by 12 inches each (latter dimension lengthwise of car) 
for center pin of pivoted load bolsters. 

Note.—Holes in cars due to change in construction, or parts 
cut out to provide clearance for safety appliances, are not 
cardable. 

Reason: To eliminate excessive defect carding for minor 
damage. 

The committee recommends that Section (g) of this rule be 
modified as follows: 

Proposed Form: (g) (1) All cars: Metal and sill, damaged 
in unfair usage, when removal from car is necessary for any 
repairs to car. 

(2) All cars: Metal side sills, extending from bolster to end 
sill only, if flange or web is bent in excess of 277 inches. 

(3) (No change.) 

Reason: To clarify the intent and eliminate excess wording. 
Dimension for bent side sill modified to 21⁄4 inches, to harmonize 
with Rule 44. 
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The committee recommends that first paragraph of Section 
(h) of this rule be modified by omitting reference to Present 
head-block anchorage. 

Reason: To clarify the intent, as tank cars having head-block 
anchorage are no longer permitted in interchange service. 

The committee recommends that third paragraph of Section 
(h) of this rule be eliminated. 

Reason: Cars with defective safety appliances cannot be in- 
terchanged under Rule 2. This requirement relocated in Rule 33. 

The committee recommends that a new note be added to Sec- 
tion (1) of this rule and Interpretation No. 5 eliminated, as 
follows: 

Proposed Form: (1) Note.—All associated defects should pre- 
ferably be recorded on information card. However, if this is 
not donc, the existence of such additional defects shall be estab- 
lished by joint inspection certificate executed at home shop as 
outlined in Section (k) of this rule within 90 days after first 
receipt of car by owner. In the event Rule 44 damage cannot 
be established as owner's defects, defect card shall be issued by 
the company issuing the information card for all associated de- 
fects as well as the Rule 44 damage. 

Reason: For better reference. 

The committee recommends that a new interpretation be added 
to this rule, to become effective August 1, 1939, to read as fol- 
lows : 

Q.—W here defect cards read “Car in flood" or “Superstruc- 
ture damaged by fire," or other similar general statement of dam- 
age without specifying defective parts, whether or not containing 
notation "Home for repairs," is car owner required to have joini 
inspection made and apply for detailed defect cards per Sec- 
tion (k)? 

A—In such cases where whole or part of superstructure is in- 
volved through general statement of damage, car owner must ac- 
cord railroad issuing defect card the opportunity of participating 
in joint inspection, whether or not a chief interchange inspector 
is employed in such inspection. If railroad issuing such defect 
card fails within 15 days from date of notification to avail itself 
of the opportunity of making ‘joint inspection, then the joint in- 
spection shall proceed in the manner prescribed in Section (k). 

Reason: It is considered the provisions of Section (k) as to 
joint inspection can reasonably be extended to cars extensively 
damaged in flood or by fire and that carding company should 
have the option of participating if desired. 


Rule 9 


The committee recommends that third item in this rule with 
respect to information that must be specified on billing repair . 
cards in connection with “Periodic Repacking of Journal Boxes,” 
be modified as follows: 

Proposed Form: Purpose for which car was shopped, if re- 
packed prior to expiration of 15 months. 

Reason: This information is unnecessary on cars repacked 
after the 15-months limit has expired. 

The committee recommends that sixth item in this rule be 
modified as follows: 

Proposed Form: Brake shoe keys, applied: 1934 A. A. R. 
Standard, or the symbol “K-34,” must be shown to justify 
charge. f 

Reason: To clarify the intent. 


Rule 17 


The committee recommends that last column opposite Item 
No. 5 in the brake-beam substitution table appearing in Section 
(e) of this rule be modified, by the addition of a last clause, to 
read as follows: 

Yes. Issue defect card for labor and material whether or not 
No. 2-plus beam is standard to car. 

oe To clarify the intent and eliminate confliction with 
No. 5. 


Rule 20 


The committee recommends that second paragraph òf this rule 
be modified as new Paragraphs (b) and (c), a new last Para- 
graph (f) and new Figures 1, 2, 3 and 4 added and interpreta- 
tion eliminated, effective August 1, 1939, as follows: 

Proposed Form: (b) When adjusting coupler heights under 
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the provisions of Paragraph (a), the coupler should first be 
placed in proper alignment with draft gear. Shim as shown in 
Figures 1, 2,3 or 4 [The drawings referred to are not included— 
Epitor] of 14-inch thickness or more as required, may be ap- 
plied for this purpose. If shim less than 14-inch thickness ts 
required, re-alignment is unnecessary. 

(c) After coupler has been placed in proper alignment by shim- 
ming carrier, if its height is not at least V5 in. in excess of mini- 
mum dimensions specified in Paragraph (e), further adjustment 
should be made at the truck springs, center plates or journal 
boxes. 

(f) When couplers or draft gears are removed, replaced or 
renewed for or on account of repairs, and coupler height is within 
prescribed limits, the couplers and draft gears should be prop- 
erly aligned as provided in Paragraph (b). 

Reason: To provide for proper alignment of couplers and 
draft gears in connection with adjustment of coupler height, as 
recommended by the Committee on Couplers and Draft Gears 
and with the concurrence of the Committee on Car Construction. 


Rule 23 


The committee recommends that Section (g) of this rule be 
modified as follows: 

Proposed Form: (g) When truck side frames, bolsters and 
knuckle-tail back wall of coupler heads are welded, the follow- 
ing record must be legibly stamped on the weld or immediately 
adjacent thereto by at least X-in. steel stencils, in the following 
form: 

(No other change.) 

Reason: In some cases it is impractical to apply the stencil on 
the weld and stamping same immediately adjacent to the weld 


should suffice. 


Rule 30 


The committee recommends that Paragraph (1) of Section 
(B) of this rule be modified effective August 1, 1939, by elim- 
inating the “wood” type of car and last column reading “Sub- 
sequent reweighing permissible after 24 months” be changed to 
30 months. 

Reason: To harmonize with change in Car Service Rule 11, 
as approved by letter ballot of the Operating-Transportation 
Division. 


Rule 31 


The committee recommends that Paragraph (b) of this rule 
be modified, effective August 1, 1939, as follows: 

Proposed Form: (b) Where weight of car is changed 300 Ib. 
or more (for refrigerator cars 500 lb. or more) account repairs 
of delivering company's defects, the expense of relight-weighing 
and re-marking will be charged to party responsible for such 
defects, unless car is due for re-weighing per Paragraph (1), 
Section (B) of Rule 30. 


Reason: To harmonize with change in Rule 30. 


Rule 32 


The committee recommends that caption preceding this rule 
be modified as follows: 


Proposed Form: Parts of Cars Which Justify Repairs If 
Owners Are Responsible, or Repairs or Carding If Delivering 
Company Is Responsible, Except As Otherwise Provided For In 
Rule 4. 


Reason: To avoid confliction with Rule 4. 

The committee recommends that Section (6) of this rule be 
modified as follows: 

Proposed Form: (6) Removing parts or burning out parts of 
car to facilitate loading, unloading or for other purposes. 

Reason: Account change in Rule 4 which covers. 

The committee recommends that Interpretation No. 9 to this 
rule be modified, effective August 1, 1939, as follows: 

Proposed Form: Inter. (9) Q.—Who is responsible for dam- 
age to car caused by pulling with hook and cable? 

A—Cur owner, except where damage is such as to prevent 
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side bearing from functioning or where body bolster or crosste 
ts pulled entirely away from side sill. 

Reason: To eliminate excessive defect carding for minor 
damage. 


Rule 33 


The committee recommends that Paragraph (3) of Section (b) 
of this rule be modined as follows: 

Proposed Form: (3) Safety appliances on tank cars where 
damaged under any of the provisions of Rule 32, including 
safety railings, handholds, sill steps, ladder treads, and their 
brackets or supports, also running board supports when bent so 
that safety appliances are beyond clearance limits prescribed by 
I. C. C. Safety Appliance Acts. 


Reason: Transferred from Rule 4. 


Rule 64 


The committee recommends that second paragraph of this rule 
be modified as follows: 

Proposed Form: No charge shall be made for application oí 
separate common nuts unless such nuts are fully tightened, and, 
where applied to journal-box bolts, column bolts, brake-hanger 
bolts, carrier-iron bolts, or coupler and draft-gear support bolts, 
such common nuts must be secured with nut lock or lock nut. 


Reason: As a safety measure. 


Rule 98 


The committee recommends that reference to Rule 73-A and 
83 be eliminated from Paragraph (4) of Section (c) of this rule. 

Reason: To eliminate confusion in billing. 

The committee recommends the addition of a new first note 
following Section (g) of this rule, and that present note be re- 
located as a new second note and modified by addition of new 
last clause, to read as follows: 

Note 1.—Gage readings for multiple-wear wrought-stecl wheels 
removed and applied, when the “after turning” measurements 
are predetermined by Standard wrought-steel wheel gage, must 
be reported at top of whecl-and-axle billing repair cards as per 
following cxample: 

(1) (2) (3) 

(One wheel) 214 in. — (minus) 34 in. — (minus) etn. 

(Mate wheel)  2jgin.— (minus) 34 in. — (minus) Hein. 
to indicate for each wheel (1) tread thickness over all, (2) 
amount of metal between measuring point and condemning line 
and (3) amount of metal to be turned off as indicated by wrought- 
steel wheel-gage finger to produce full flange contour. 

Note 2.—In the predetermination of service metal on wrought- 
steel wheels by use of the standard wrought-steel wheel gage, 
when neither wheel is scrap, the amount of metal required to be 
turned off the wheel suffering the greater amount of loss should 
apply equally to the mate wheel. When recording service metal 
of wrought-steel wheels on billing repair cards, the amount of 
service metal before and after turning, as indicated by steel- 
wheel gage, shall be shown for each wheel, with the understand- 
ing that the amount of service metal after turning shall be de- 
termined by deducting the greater amount of loss on cither wheel 
from the amount of service metal on each wheel before turning. 

Reason: To clarify the intent. It is also felt car owner is 
entitled to the gage readings to permit check of charges and 
credits. 

The committee also recommends that the Wheels and Axles 
Billing Repair Card forms shown on pages 264 and 265 be modi- 
fied to provide “Before Turning” and “After Turning” captions 
for wheels applied as well as removed. 


Reason: Account change in Section (g) of Rule 98. 


Rule 102 


The committee recommends that last paragraph of this rule be 
modified as follows: 

Proposed Form: In computing charges for paint, bolts, nails, 
nuts and forgings, if fractional weight of each entry on billing 
repair card is less than one half pound, it must be dropped; if 
one-half pound or more, charge the entire pound. 
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Reason: It is felt no charge should be made for this small 
amount of material. 


Rule 111 


The committee recommends that Item (8) of Paragraph (b) 
of Section 15 of this rule be modified as follows: 

Proposed Form: (8) Vent protector. (Original application 
may be charged only when periodic cleaning is performed.) 

Reason: Vent protectors should be applied in all cases when 
brakes receive periodic attention. 


Rule 112 


The committee recommends that Paragraph 5 of Section A 
of this rule be modified, effective August 1, 1939, as follows: 

Proposed Form: (5) Age of car shall be determined by sub- 
tracting year and month in which car was originally built, or 
rebuilt, from year and month in which car was destroyed, which 
will give the life in years and months. No fractional part of a 
month shall be considered. The age of trucks shall be the same 
as that of the car body. Where new or second-hand tank is 
applied to a tank car subsequent to original date car was built, 
depreciation on such tank shall be computed from date tank was 
built new, and depreciation on remainder of car shall be com- 
puted from date car was originally built. 

Reason: To afford equitable compensation in settlement for 
destroyed tank cars. 

The committee recommends that reference to the Class E-4 
type of car be eliminated from table of per pound prices in 
Section B of this rule, and note following this table modified, 
as follows: 

Proposed Form: Note.—Cars with continuous metal draft 
sills of not less than 18 1b. per foot per member, without cover 
plates, where such continuous metal draft members are suitably 
tied to body bolster, are equivalent to Class E-3 for settlement 
purposes. 

Also, that similar modification be made in Paragraph (4) and 
note following at bottom of page 239, and that all reference to 
the Class E-4 car be eliminated from Sections C, F, G and K 
of this rule. 

Reason: Class E-4 cars have not been permitted in interchange 
from owners since January 1, 1937. 

The committee recommends that first sentence of Section J 
of this rule be modified to include tanks of tank cars, effective 
August 1, 1939, to read as follows: 

Section J.—Return of Serviceable Material to Car Owner: 


]. When car owner is requested to furnish settlement value of 
a car under this rule, such owner when furnishing settlement 
value may instruct the handling line to return cast-steel truck 
side frames, metal truck and metal body bolsters, metal draít 
arms, friction draft gears, cast-steel yokes, metal ends and auto 
loading devices; also tanks, special castings and valves of tank 
cars. 

Reason: To permit owner opportunity to recover such tanks, 
if desired. 


Passenger-Car Rule 4 


The committee recommends that the effective date of second 
paragraph of this rule, with reference to equipping all-steel or 
steel under-frame cars with cardboards or suitable receptacle 
for the accommodation of defect and joint-evidence cards, now 
set at January 1, 1940, be extended to January 1, 1941. 

Reason: The present situation justifies this extension. 


Passenger-Car Rule 8 


The committee recommends that a new last sentence be added 
to Section (h) of this rule, which specifies delivering-line de- 
fects, as follows: 

Proposed Form: (h) Burst or broken steam pipes and fittings, 
damaged steam valves, traps and parts of same (inside of car), 
when due to freezing, on cars equipped with a combined steam- 
heat cut-out and drain valve, also on cars equipped with hot- 
water system of heating, except when accompanied by porter 
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furnished by car owner, who fails to bring to the attention of 
the handling line conditions that would cause any of the parts 
above mentioned to freeze. The same responsibility applies to 
burst or broken water tanks, pipes and fittings (inside of car), 
when due to freezing. 

Reason: Handling line should properly protect cars from 
damage by freezing. 


Passenger-Car Rule 13 


The committee recommends that a new seventh item be added 
to Section (b) of this rule (no labor or material charge per- 
mitted), effective August 1, 1939, as follows: : 


Proposed Form: Lubricating and adjusting manually operated 
truck clasp-brake slack adjusters. 


Reason: It is felt no charge should be permitted for this 
operation. 


The report was signed by W. H. Flynn (chairman), general 
superintendent motive power and rolling stock, New York Cen- 
tral; J. P. Morris (vice-chairman), mechanical superintendent, 
Atchison, Topeka & Santa Fe; R. G. Bennett, general superin- 
tendent motive power, Pennsylvania; A. E. Smith, vice-presi- 
dent, Union Tank Car Company; J. A. Deppe, superintendent 
car department, Chicago, Milwaukee, St. Paul & Pacific; L. 
Richardson, mechanical assistant to vice-president and general 
manager, Boston & Maine; G. E. McCoy, assistant general 
superintendent car equipment, Canadian National, and M. F. 
Covert, general superintendent of equipment, General American 
Transportation Corporation. 


(The report was adopted.) 


Report on Couplers 
And Draft Gears 


Approved Draft Gears 


During the past year a certificate of approval was issued for 
the Waugh-Gould Type 410 draft gear, bringing the total num- 
ber of approved gears to eleven which are made by six different 
manufacturers. One of these manufacturers also has made 
application for approval of another type of gear. Tests have 
been completed and the report is being prepared. 

The Waugh-Gould Type 410 gear is the first one that has re- 
ceived-conditional approval. This signifies that the only infor- 
mation we have about it is based on the laboratory test, and 
that its performance in service will be watched until it is known 
that the conditional restrictions can be safely removed and a 
certificate of approval be granted, or that a certificate should be 
denied. It has been decided that conditionally approved gears 
should receive the same protection in interchange that is accorded 
approved gears, and the Interchange Rules have been so 
amended. 

Because of indications that the manufacturers of draft gears 
will continue to offer new types for approval, consideration 
has been given to the problem of limiting the number of ap- 
proved gears. It has been decided that a gear can remain con- 
ditionally approved for a period of not more than two years. 
At the end of this time the gear must either be withdrawn by 
the manufacturer or advanced to fully approved status and his 
former approved gear for the same pocket withdrawn. 


Check Tests on Approved Draft Gears 


During the year the laboratory work in connection with check 
tests of two each of seven different types of approved draft 
gears has been completed. These check tests disclosed some 
serious failures to maintain the standards of quality that were 
shown by original approval tests. Inasmuch as there is some 
evidence of the existence of extenuating circumstances in certain 
cases, the subcommittee believes it advisable to withhold publica- 
tion of the results until the manufacturers involved have had 
full opportunity to examine the test specimens and to offer any 
explanations they may have to account for the discrepancies 
found. In any case where a satisfactory explanation cannot be 
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given and adequate corrective measures have not been taken, the 
manufacturer will be required to file an application for a com- 
plete retest. One thing these check tests have emphasized is the 
necessity of making them more frequently in the future. 


Draft-Gear Attachments and Installations 

During the year the subcommittee has worked with the Car 
Construction Committee to improve the draft-gear attachment 
situation and has secured adoption of a revised location of the 
draft-gear support for A. A. R. standard cars to prevent the 
rear of the coupler yoke from being elevated when the draft 
gear is closed in pull. Tolerances for standard draft-gear at- 
tachments were worked out and adopted to remedy trouble 
caused by couplers being tight in housings. The Arbitration 
Committee has reported trouble experienced from mutilation of 
car center sills because of the indiscriminate substitution of ap- 
proved draft gears for each other. This is because all approved 
gears do not use the same carry irons and filler pieces. At one 
time consideration was given to the possibility of requiring all 
approved gears to be so constructed that they would use the 
same carry irons, etc., but after studying the details involved it 
was decided that the advantages to be gained by such a provision 
were very definitely outweighed by the disadvantages. A special 
subcommittee has been appointed to work with the Arbitration 
Committee to see if some other arrangement can be worked 
out to care for the situation. 


Improvement in Draft Gears on Existing Cars 

Interchange rules require approved draft gears on all cars 
built new after January 1, 1934; on all cars rebuilt after August 
1, 1937, unless the underframe construction is such that an ap- 
proved gear cannot be readily applied, in which case a gear 
acceptable to the sub-committee may be applied; and all new 
gears applied to any car after January 1, 1935, must be approved 
gears unless the pocket will not take an approved gear. These 
regulations will eventually result in there being only approved 
draft gears in service. The length of the transition period, in 
which we now are, will depend upon several factors the trend 
of which it is difficult to anticipate. Economic considerations 
prevent the scrapping of large numbers of non-approved gears 
which still have useful life left, regardless of the desirability 
of getting rid of such gears. In some cases economic necessity 
dictates that non-approved draít gears be repaired so as to 
further increase their useful life. It is hard to obtain agreement 
on the wisdom of doing this because of the different circumstances 
which attend individual cases. As an aid toward shortening the 
transition period, those non-approved gears, which it ie most 
desirable to get rid of, have been classified as obsolete, and the 
incentive for maintaining them greatly reduced by permitting 
them to be charged for only on a scrap basis. 

The policy has been pursued of giving full consideration to 
the wishes. of both the manufacturer and the user before classi- 
fying any gear as obsolete, but the point has been reached where 
some definite measurement of obsolescence is needed. With this 
object in view, during the past year sub-committees of the Price 
Committee, the Arbitration Committee and the Coupler and Draft 
Gear Committee met in joint conference and recommended that 
any repaired non-approved draft gear that did not show at least 
50 per cent of the required capacity for approved gears, when 
tested in the Association's laboratory, should be classified as 
obsolete. This recommendation has been approved by all of the 
committees involved, and the Draft Gear Sub-Committee is now 
making arrangements to secure representative samples of the 
gears in question so that they can be tested at the lab- 
oratory. . 

The Cardwell Type B gears and the Miner Types A-1 and 
A-IX have been added to the list of obsolete gears effective 
January 1, 1939. Agreement to this was secured without the 
necessity of making tests. There evidently is some misunder- 
standing of what the classification of a gear as obsolete means. 
When a gear is placed in the obsolete classification it does not 
mean that the owner must replace all such gears with other gears 
at the first opportunity. 

On the contrary, under present rules, he can repair them and 
use them on his own cars without penalty. If, however, he 
applies these repaired gears to foreign cars he can charge only 
scrap price for them. 

Another way in which the committee has endeavored to im- 
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prove the draít-gear situation is by the proposal of a regulation 
which was adopted several years ago requiring car owners to 
inspect for draft-gear slack when cars were due for periodic 
cleaning of triple valves, and to drop the gears if more than 
1:; in. free slack was found to exist. Complaint has been re- 
ceived of train accidents caused by pulling out coupler yokes, 
with accusation that cases of excessive free slack are being 
found. À 

This situation is being investigated further by the Committee 
and is being checked by the Mechanical Inspection Department 
of the A. A. R. 


Draft Gears for Passenger Service 

With the cooperation of a sub-committee of the Committee 
on Locomotive Construction, the Sub-Committee on Draft Gears 
has prepared during the year a proposed specification for draft 
gears for passenger car and locomotive tender service. This 
proposed specification is submitted herewith. It consists of a 
brief statement of the essential requirements together with a 
chart showing two compression and release curves, one for a 
gear designed for heavy service and one for a gear designed for 
light service. Submission is made at this time for the purpose 
of inviting comments and criticism. [Note: The chart is not 
included with this abstract —Eprron.] 


General Characteristics and Limitations 

The general characteristics and limitations set forth in the 
proposed specification are as follows: 

(a) For the first 174 in. at least, the travel of a passenger 
gear should consist of essentially free spring action to smooth 
out the pulsating drawbar pull of the locomotive, while the latter 
part of the travel should be resisted by friction, or equally ef- 
fective means, with sufficient capacity to absorb occasional heavy 
impacts. 

(b) The initial compression of the gear should be about 
3,000 1b., and under a compression of 60,000 Ib. the travel should 
be not less than 136 in. nor more than 1% in. 

(c) Depending upon conditions for individual applications, 
the total travel of the gear should be not less than 134 in. nor 
more than 234 in. with terminal resistance not to exceed 300,- 
000 1b. 

(d) The gear should be so designed that the spring resist- 
ance merges gradually into the friction resistance. 

[The chairman of the Sub-Committee on Draft Gears is 
H. W. Faus.] 


Swivel Butt Couplers 

A member road during 1936 and 1937 built a group of hopper 
and gondola cars to which were applied A. A. R. Standard E 
Couplers in Grade B steel, A. A. R. vertical-plane swivel yokes 
in high-tensile steel and A. A. R. combination striking castings 
and front draft-gear stops in high-tensile steel. After some 
months of service it was noticed that these cars were showing 
a tendency to bulge the center sills in the region of the front 
draft-gear stop, right-hand side facing the car. 

The Mechanical Committee of the Coupler Manufacturers was 
invited to cooperate with the railroad in making a study of the 
conditions that might be responsible for this damage. Severa! 
months of this study, including car-pushing tests, developed the 
following information : 

(1) It is important that in the manufacture of vertical-plane 
swivel yokes the front and rear draft-gear bearing pads be made 
smooth and straight and at right angles with the longitudinal 
axis of the yoke; 

(2) The vertical sides of the swivel yoke in high-tensile steel 
should be changed to increase the wearing area and reduce the 
lateral clearance between the front draft-gear stops to provide 
bearing areas to correspond with the Grade B steel design 
swivel yoke; 

(3) The design of the front draft-gear stops in high-tensile 
steel should be improved by increasing the thickness of the 
vertical and horizontal ribs to provide wear surface equivalent 
to the Grade B steel design. 

The changes recommended in the design of the vertical-plane 
swivel yoke in high-tensile steel to improve guiding between 
front draft lugs have been approved by the Coupler Committee. 

The proposed changes in A. A. R. striking castings with in- 
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tegral draft lugs in high-tensile steel have been approved by the 
Coupler Committee and the matter referred to the Car Construc- 
tion Committee for final action. 


Type E Coupler Breakages 


It has come to the attention of your Committee that there 
have been a number of breakages in the side wall of the coupler 
bodies due to the knuckle tail striking it. Examination of the 
broken coupler develops that this is due to the failure to open 
the knuckle when couplers are mated in classification yards. A 
number of breakages have also been found in the front face of 
the coupler and a review of these broken couplers shows it is 
the result of the coupler being struck a heavy blow on the guard 
arm by the opposing coupler. A thorough analysis of these two 
failures is being made in order to develop what, if any, changes 
in design are necessary. 


Reclamation of Coupler Knuckles 


It has been brought to the attention of the Coupler Committee 
that the 47$-in. nose-to-guard-arm spacing prescribed for re- 
claimed knuckles as outlined in the committee’s report of 1932 
is inconsistent with the gaging limits prescribed in Rule 18. 

The committee wishes to explain that this closer gaging limit 
for reclaimed knuckles was prescribed in order that in the process 
of reclaiming the knuckle, the maximum advantage from a 
gaging standpoint might be obtained, and any variation from 
the 47-in. spacing simply means so much loss in service from 
the nose-to-guard-arm gaging standpoint. 


Safe-Lock Couplers 


It was mentioned in last year's report that a modified design 
of coupler intended to prevent vertical slipovers and also pro- 
vide a support for a coupler pulled from an adjacent car had 
been suggested to your committee. 

This attachment on the standard coupler would increase the 
weight about 10 Ib. and the price a proportionate amount. While 
there is some question about this type of coupler making coupling 
within the various ranges of coupler heights, the most serious 
objection and the one that condemns it from an interchange 
standpoint is that it cannot be coupled with the standard tight- 
lock couplers. 

The Coupler Manufacturers and your committee have been 
endeavoring to develop some means by which these protection 
features might be provided on standard equipment, but so far 
the best development is represented in a casting that is located 
under the coupler head and supported by the guard arm on one 
side and the knuckle pin on the opposite side. This construction 
requires a longer knuckle pin with a nutted bottom end. The 
arrangement increases the coupler weight about 26 lb. and in 
lots of 1,000 would cost approximately $3.25 each including 
casting and special knuckle pin. 

It is the opinion of the committee that the most practical and 
effective means for combating vertical slipovers is the more 
general use of ll-in. face knuckles in replacement of 9-in. face 
knuckles.. The 1l-in. face knuckles for Type E or D couplers 
cost only 30 cents more than the 9-in. face knuckle. It is the 
recommendation of the committee that the further production 
of 9-in. face knuckles for all types of couplers be discontinued 
and the patterns scrapped. 


Specification for Type E Couplers in High-Tensile 
Steel 


The increasing demand for Type E couplers in high-tensile - 


steel is such that a specification covering this specialized product 
should be available for guidance of roads desiring high-tensile 
steel couplers. 

Instead of preparing a separate specification covering Type E 
couplers in high-tensile steel, it was decided that Specification 
M-204, which covers the Type E coupler in Grade B steel, could 
be modified to include the couplers in high-tensile steel. The 
specification has been prepared along this line and has met the 
approval of the Committee on Specifications for Material, and 
the revised specification M-204 was appended to this report as 
Appendix B. 
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Tight-Lock Couplers 


In the 1938 report, mention was made of the attention the 
Coupler Manufacturers were giving to certain details of refine- 
ment in the design and construction.of tight-lock couplers. This 
study has been further advanced to the point whcre it now 
includes : 

(1) An increase in the amount of surface of the contour to 
be machined. 

(2) A revision of the location and size of the knuckle-pin 
hole in both bar and knuckle to provide for boring holes and the 
holes in the bar and knuckle to be concentric with each other. 

(3) An improved anti-creep feature for the lock which def- 
initely prevents the lock creeping in service and provides also 
for improved coupler operation. s 

(4) The gathering wing pocket on the knuckle side of coupler 
head has been revised to its original design as there no longer 
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exists the necessity for accommodating the tight-lock coupler 
to the control-slack coupler. This will provide more clearance 
for steam lines and improve the interlocking conditions. 

These changes have been incorporated in the equipment and 
couplers manufactured subsequent to January 1, 1939, incorporate 
these improvements. 

The principle of the tight-lock coupler is sufficiently different 
from the Standard E type coupler that it is desirable to pro- 
vide instructions concerning the handling and maintenance of 
the tight-lock coupler. 

These instructions are shown in Appendix A of the report 
and will also be issued as a separate circular. 

Attention is called to these instructions in which are shown 
three types of coupler operating attachments that have been de- 
signed as satisfactory for use with the tight-lock coupler to suit 
the three different general types of car construction. 

It is recommended that these three designs of uncoupling rods 
be submitted to letter ballot for adoption as recommended 
practice. 


Laboratory Tests of A.A.R. Tight-Lock Coupler, 
Yoke and Radial Connection 


The General Committee of the Mechanical Division, early this 
year appointed a special committee to develop specifications for 
design of new passenger equipment cars for interchange service. 
This special committee at a meeting held in Chicago on January 
17, 1939, requested the Mechanical Committee of the Coupler 
Manufacturers to cooperate with the A.A.R. Committee on 
Couplers and Draft Gears in the development of a suitable 
design of shank and attachments for the A.A.R. tight-lock coupler. 
Further, that laboratory tests be made on the design agreed upon 
to indicate the strength of the arrangement in tension, compres- 
sion and in vertical and lateral bending. The special committee 
suggested that the coupler shank be designed on the basis of 900,- 
000 Ib. yield strength as a column under compression. Also, that 
the anti-telescoping strength of two complete couplers coupled 
together be not less than 100,000 Ib. 

During joint meetings of the Mechanical Committee of the 
Coupler Manufacturers and the A.A.R. Committee on Couplers 
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and Draft Gears held in Cleveland, on January 31 and February 
1, 2, and 21, 1939, a design of shank, yoke and radial connection 
for the A.A.R. tight-lock coupler was agreed upon and a schedule 
of tests arranged to determine the strength of the unit under 
various loading conditions which might be encountered in service. 

All castings for these tests were manufactured by the National 
Malleable and Steel Castings Company. All tests were conducted 
by the Mechanical Committee of the Coupler Manufacturers 
under the supervision of the A.A.R. Committee on Couplers 
and Draft Gears. The tests were started on March 15 and 
completed April 7, 1939. 

Tests Numbers 1, 2, 4, 5 and 6 were conducted in a 1,000,000-1h. 
Olsen testing machine in the laboratory of the National Malleable 
and Steel Castings Company, Sharon, Pa. Test No. 3 was con- 
ducted in a 1,000,000-Ib. Riehle testing machine in the laboratory 
of the American Steel Foundries, Alliance, Ohio. Test No. 7 


was conducted in the Pennsylvania's 27,000-Ib. drop test machine 
located at Altoona, Pa. 
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The results of these tests have not only exceeded by a con- 
siderable margin the requirements of the Passenger Car Specifi- 
cation for coupler strength, but have demonstrated that the 
results are consistent with the results of previous static tension 
and static compression tests on complete couplers made of high- 
tensile steel in the Standard “E” Coupler design. 

The Committee recommends that this design of tight-lock 
coupler and attachments be submitted to the association for 
adoption as standard. 


Secondhand Coupler Specifications 
Item 3. Marking in the specification for secondhand couplers 
has been given several interpretations and as a result there has 
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been some confusion as to just what markings secondhand coup- 
lers reclaimed by welding should carry. 

This item in the specifications for secondhand couplers has also 
been somewhat confused with the marking called for in Rule 23 
where couplers are welded in the knuckle side wall. 

In order to clarify Item 3 of the specifications it is recom- 
mended that the following change be made: 

Proposed Form: Item 3. Marking—Secondhand couplers 
having body reclaimed by welding must be stamped with the rail- 
road's initials, followed by the date reclaimed, in the location 
shown in Figure 1, page 5, of the pamphlet. (This stenciling 
on secondhand couplers should not be confused with the mark- 
ing required by Rule 23, Section V(g) on couplers welded in 
the knuckle side wall.) 

There is a correction to be made in the secondhand coupler 
specifications relating to the number identification of knuckle 
reclamation gages Process No. 2. Gage No. 25610-2 should be 
numbered 25610-1, correspondingly Gage 25610-1 should be 
changed to 25610-2. 

The secondhand coupler specifications provide for guard arm 
distortion gage 25005— designed to measure guard arm distortion 
on No. 10 contours. As there appears to be a demand for a 
similar gage applicable to couplers having No. 10-A contours a 
new gage No. 25005-A has been designed. This gage is so con- 
structed that one side is utilized for gaging the guard arm dis- 
tortion on the No. 10 contour couplers while the opposite side 
applies to the No. 10-A contours. This gage is recommended for 
adoption as recommended practice. 


Standard Catalogue Numbers for Couplers and 
Parts 


The Mechanical Committee of the Coupler Manufacturers has 
been giving attention to the preparation of standard catalogue 
numbers that may be used by the several manufacturers for 
identifying parts of the Type D coupler, the Standard E coupler 
and tight lock coupler, including various attachments. The Com- 
mittee has been advised that this work is now completed, and 


this standard system of identifying couplers and parts by the 
Coupler Manufacturers will become effective July 1, 1939. It 
is recommended that this information be included in an A. A. R. 
circular to be issued to the members. 


Appendix A—A.A.R. Tight-Lock Coupler Instruc- 
tions for Handling and Maintenance 


The A.A.R. Tight-Lock Coupler represents a marked departure 
from the types of couplers in use up to this time. The dis- 
tinctive design features and the close-fitting conditions of the 
tight-lock coupler make it necessary to change or modify certain 
of the practices formerly employed in the use and maintenance 
of couplers. These instructions have accordingly been prepared 
as a guide to users of the A.A.R. tight-lock coupler, and their 
careful observance is considered essential. 

Storage: Tight-lock couplers and fittings should be stored in 
a dry place under cover to prevent corrosion of machined sur- 
faces. Oil, or other coatings, should not be used at any time to 
protect these suríaces against corrosion. 

Inspection and Cleaning: Tight-lock couplers are intentionally 
designed and manufactured to provide tight fitting conditions. 
Periodic inspection to assure proper operation of the coupler is 
therefore important. Accumulations of dirt should be removed 
by opening the knuckle and blowing out with dry air-blast. If 
necessary, the coupler should be dismantled for this inspection 
and cleaning. 

Lubrication: Tight-lock couplers in service must be kept free 
from any lubricants that accumulate dirt or other foreign sub- 
stances, as these will interfere with proper functioning of the 
coupler. The inside of the coupler head and the internal fittings 
must not be painted. 

Coupler Maintenance: When tight-lock couplers are recon- 
ditioned, especially by application of a new knuckle or lock, the 
full operation of the coupler should be carefully checked to make 
certain that it is satisfactory. Also, such couplers should be 
carefully checked for intercoupling with another tight-lock 
coupler in order to be assured that this operation is satisfactory, 
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including proper engagement of the anticreep feature. Replace- 
ment of parts in the tight-lock coupler must be made using cnly 
standard tight-lock coupler parts, such as knuckles, locks, ete. 
The space between the underside of the lock and the lock shelf on 
the knuckle tail must not exceed 5$ in. Any adjustment of parts 
necessary to maintain the tight-lock coupler should be made in 
such manner that the surface, or surfaces, adjusted will remain 
smooth and true. 

Coupler Operating Rods: The design of the coupler operating 
rod should be an approved type. Three approved designs of 
coupler operating mechanism, to suit varying car construction 
conditions, are shown in an accompanying illustration. It is 
recommended that these approved designs be used whenever prac- 
ticable. When special design operating rods are necessary they 
should be designed to avoid any interference with the proper 
functioning of the coupler. 

Coupler Operating Rod Stops and Brackets: The operating 
rod stops located at the sides of the car should be of such design 
that they will not be deformed in service, thus changing the 
position of the rod. Preferably, such stops should be against 
the car body and not a projecting member. Operating rod 
brackets shou!d be kept in alignment to prevent binding of the 
rod. When rubber grommets are used they should be of a type 
that will not interfere with free movement of the rod. 

Steam and Train Line Supports: Any device or arrangement 
used to support steam or train lines should be located to avoid 
any interference with any of the coupler operating parts, includ- 
ing operating rods. The location of these supports should be 
carefully checked under various coupler positions and different 
types of train lines in order to be assured that interference will 
not occur during train operation. Train line supports should not 
be attached to any portion of the coupler. 

Coupler Carrier Supports: Tight-lock couplers must be sup- 
ported in a level position on the coupler carrier and this position 
should be maintained. When tight-lock couplers are permitted to 
droop, satisfactory coupling cannot be accomplished for the reason 
that excessive pressure must be applied to lift the couplers and 
bring the faces of the bars and knuckles parallel and in full 
contact to allow the lock to seat. 

Intercoupling: When tight-lock couplers are intercoupled, one 
with another, the operation may be performed satisfactorily with 
either or both knuckles open. When tight-lock couplers are inter- 
coupled with any other types of couplers, it is recommended that 
the knuckle of the tight-lock coupler be closed and the knuckle 
of the engaging coupler be open. When a coupling is made be- 
tween two tight-lock couplers or between a tight-lock coupler 
and any other type of coup!er, inspection should always be made 
to make sure that the telltale hole is fully visible. If the telltale 
hole is not fully visible, the tight-lock coupler is not properly 
locked. 

Tight Lock Coupler Attachments: There are now several de- 
signs of tight-lock coupler shank and attachments in service. 
These arrangements, including draft gears, should be inspected 
periodically and when necessary adjustments made to eliminate 
slack. Total free slack should not be permitted to exceed % 
inch. One of these arrangements is a machined ball on the end 
of the coupler shank that assembles in a machined socket in the 
yoke head. These ball and socket arrangements are protected 
by an impregnated canvas boot that attaches to the yoke head 
and wraps the coupler shank. These arrangements should be 
frequently lubricated and careful inspection should be maintained 
to be sure that the protecting boot is properly and securely 
adjusted. 

The report as a whole was signed by R. L. Kleine (chairman), 
assistant chief motive power—car, Pennsylvania System; H. W. 
Coddington (vice-chairman), chief chemical and test engineer, 
Norfolk & Western; C. J. Scudder, chief of motive power, Dela- 
ware, Lackawanna & Western; L. P. Michael, chief mechanical 
engineer, Chicago & North Western; J. P. Morris, mechanical 
superintendent, Atchison, Topeka & Santa Fe, and H. W. Faus, 
engineer motive power, New York Central System. 

In submitting this report the chairman changed the committee 
recommendations with respect to the design of the tight-lock 
coupler and attachments in that this design be submitted to the 
association for adoption as recommended practice, instead of as 
standard. 

(The report was accepted and the recommendations referred to 
letter. ballot.) 
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Report on Car Construetion 


During 1938 the full Car Construction Committee, in coopera- 
tion with the Freight Car Design Committee of the American 
Railway Car Institute, undertook an economic study oí light- 
weight box-car designs in line with the program oí 1932 which 
consists of items (a) to (f) inclusive, as covered by Appendix 
A to Circular DV-768 for that year. 

It was agreed that this study would have for its basis the 
design of a steel-sheathed wood-lined box car having clear 
inside dimensions of 9 ft. 2 in. wide, 10 ft. high at eaves and 40 
ft. 6 in. long as shown by general arrangement Plate 1500, 
Appendix A to the Annual Report of 1937, Circular DV-920. 

It was further proposed to have developed through cooperative 
efforts of the car builders, the railroads and the specialty manu- 
facturers, designs of the following types of construction: (1) 
Lightened design in carbon-steel riveted construction; (2) Com- 
bination of carbon-steel riveted and welded construction; (3) 
Alloy steel with combination of welding and riveting; (4) Alloy 
steel largely of welded construction. This study has been act- 
ively followed and tentative designs have been submitted but 
a considerable amount of work still remains to be done before a 
general statement of the results may be submitted. 

This analysis relates to car body design and construction but, 
in order that relative weight and cost information may be 
presented on a comparable basis for the complete car in each 
case, trucks of the conventional spring-plank design of Grade B 
steel with nominal weight chilled-iron wheels are to be included 
at weight per car set of 15,600 1b., as reported in Appendix A 
to Circular DV-920. 

As information, it may be stated at this time that when setting 
up the carbon-steel riveted-construction body complete as one 
hundred per cent, tentative results show the following body 
weight comparison possibilities: Design (1) 94 per cent; (2) 
89 per cent; (3) 79 per cent; (4) 76 per cent. 

On the question of initial cost the indications are that in 
reasonable lots, say 1,000 cars or more, the costs per unit com- 
plete with conventional trucks would be about the same for each 
of the designs listed. 

It should be recalled, however, that although the smaller car 
body for the A. A. R. standard design of 1932 having clear in- 
side dimensions 8 ft. 9v$ in. wide, 9 ft. 4 in. high at eaves and 
40 ft. 6 in. long, weighed about 3,000 Ib. less than the then best 
steel-sheathed designs of equivalent size, the results of subse- 
quent extensometer, deflectometer and also impact tests con- 
ducted under collision conditions showed that over-all strength 
of the new design had been increased some 20 per cent or more 
over the strength of the two steel-sheathed designs tested in 
the same manner at that time. 

The question of desirable or necessary strength for the light- 
weight designs has not as yet been gone into in detail, but it is 
the intention of the committee to investigate this feature further 
with the A. R. C. I. Committee. This is an important con- 
sideration because of its possible effect on anticipated service life 


New House Type and Hopper Cars Ordered May 5, 1938, to 
April 30, 1939 


. No. of Per cent 
Design Cars of total 
A. A. R. throughout or conforming thereto, including light- 
weight alloy steel to A. A. R. base dimensions, hoppers 
with inside dimensions to meet specific conditions 11,875 91.98 
A. A. R. except 26% in. center-plate height...... s 35 .27 
Not A. A. R. except inside dimensions ................ 1,000  .725 
Total «as eoockep te Vio RO ebd Sce CRX QU GIO Y 12,910 100.00 
[Note: Of a total of 18,731 cars, including freight, refrigerator, gondola. 


flat, stock, and special-type cars not listed in the table. 16,696 cars or 
89.14 per cent have the standard center-plate height of 2534 in., and 2,035 
cars or 10.86 per cent have a 2634-in. center-plate height.] 


and ultimate cost, and further study of the matter might con- 
ceivably alter the weight percentages here given and possibly 
also the relative costs. 


Standard Hopper Cars 


As a result of further experience gained in the construction 
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and service of the A. A. R. standard self-clearing hopper cars 
with particular reference to the cars built with the coped-out 
center sills, certain detail changes to improve the designs were 
found necessary or desirable. 

These consisted principally in the application of a continuous 
reinforcing angle on each inside bottom edge of the coped-out 
portion of the “Z” bar center sills to replace the sectional angles 
formerly shown. 

These changes result in a consequent reduction in the number 
of rivets for the reinforcing angles and the revisions have the 
joint approval of the A. R. C. I. and the Car Construction Com- 
mittee. 

[The report was signed by T. P. Irving.] 


Center-Sill Section for Use with the 2534 In. 
Center-Plate Height 


In connection with the production of center-sill section Z-26, 
the steel manufacturers have had difficulty and to reduce ma- 
terially the tendency of cracking at the corners they propose 
the following: 

“The upper outer radius between vertical web and horizontal 
projecting long flange of the Z-bar should have outside corner 
radius of % in.” 

This recommendation has the approval of the American Rail- 
way Car Institute Committee on Freight Car Design and also 
the approval of the Car Construction Committee. It will have 
no appreciable effect on the properties of the section and will also 
materially reduce the liability of the edge becoming nicked with 
the resultant possibility of development of cracks. 

A. A. R. drawing 525-C has been revised to cover and has 
been included in the revision of the Supplement to the Manual. 

[This report was signed by T. P. Irving.] 


Report of Joint Sub-Committee on Box-Car Floors 


The question of damage to box and automobile box car floors, 
due to heavy concentrated loads imposed by power trucks when 
handling steel sheets, ingots, bars and similar lading, has been 
discussed during previous annual meetings of the Mechanical 
Division and has also been the subject of correspondence be- 
tween the Operating-Transportation Division and the Committee 
on Car Construction. 

Some time ago a joint Sub-Committee of the Car Construc- 
tion Committee and the Design Committee of the A. R. C. I. 
was appointed to study this matter. 

After consideration by this committee and the full Committee 
on Car Construction, it was decided that in view of the infor- 
mation now available and the experience of certain railroads, 
suitable designs of heavier floors could be developed to cover the 
situation without conducting special loading tests. 

Sketches are being prepared and within thé next month pro- 
posed floor construction will be sent out under special letter bal- 
lot circular. 

[The chairmen of the joint subcommittee are T. P. Irving 
for the Car Construction Committee and W. H. Mussey for the 
American Railway Car Institute.] 


Trucks for High-Speed Freight Service 

In the report for 1937 a brief statement was given under 
heading Light Weight and Less Expensive Trucks for Load- 
Carrying Cars Used in Regular Passenger Service, Including 
High-Speed Operation. 

This related to a then proposed program of tests for the pur- 
pose of obtaining information for use in the development of a 
lighter and less expensive truck than the conventional equalized 
swing-motion passenger truck for use under certain types of 
load-carrying cars operated at the head ends of passenger trains 
in fast through service and also perhaps applicable to some ex- 
tent to locomotive tenders. Also, to determine specifically the 
value first of swing motion, and second, of separate equaliza- 
tion for such service. 

Subsequently the instructions to the committee were changed 
with request for investigation and tests of trucks for high-speed 
freight service to meet the changing demands of such operations. 
This matter has been actively progressed under the immediate 
direction of the mechanical engineer of the division and the 
tests will be started about June 1, 1939. 


Railway Mechanical Engineer 
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Sub-Committee on Side Frames and Bolsters 


During the past year no new design of cast-steel side frames 
of either alloy steel or Grade B carbon steel was submitted to 
the sub-committee for consideration. The pressed and welded 
rolled steel side frame has, as stated in the Report of 1938, 
successfully passed the static tests but as the frame has not 
yet passed the required dynamic tests, approval has been with- 
held. Applications pending include side frames for a 40-ton 
and a 70-ton truck, each spring-plankless and of carbon steel, 
one 50-ton alloy steel and one 50-ton pressed and welded rolled- 
steel design, each, for a truck with spring plank. 

Reference was made in the 1937 and 1938 reports of this sub- 
committee to the new designs of pressed and welded rolled-steel 
side frames and bolsters for 50-ton cars submitted for approval 
by the United States Steel Corporation. The first design of 
50-ton capacity bolster met successfully the requirements of 
A. A. R. specification for Grade B carbon-steel bolsters and 
was approved in 1937 for application to cars in interchange, not 
exceeding 1,000 car sets. . 

Recently an additional design of 50-ton capacity and two 
designs of 70-ton capacity bolsters were submitted by the United 
States Steel Corporation, samples submitted successfully passed 
the specification requirements of A. A. R. specification for Grade 
B carbon-steel bolsters and were approved for application to 
cars in interchange, to the extent of not more than 1,000 car 
sets of each design. In addition to these bolster designs, one 
carbon-steel 40-ton spring-plankless design with the Barber 
stabilized truck was approved. 

[H. W. Faus is the chairman of this joint subcommittee.] 


Definitions and Designating Letters 
for Freight and Passenger Cars 


During the past year the committee has passed upon a number 
of requests from car owners for designating letters for new 
types of passenger and íreight cars. After reviewing these 
requests they have been presented to the membership for approval 
by letter ballot. 

The committee recommended the following new symbols and 
definitions : 

*"DE"—Dining Car for use of patrons, fitted with tables and 
chairs or seats, but without a kitchen. 

*DK"—Dormitory Kitchen Car. One portion provided with a 
kitchen for preparing food for patrons, the other portion equipped 
as a dormitory for the use of the crew. 

*"DLC"—Lunch Counter Car. One portion provided with a 
kitchen for preparing food for patrons, the other portion equipped 
with a lunch counter. - 

“DCL”—Lunch Counter Lounge. A car fitted with a lunch 
counter and kitchen, the other portion equipped with seats or 
movable chairs. The latter end may be designed as a lounge, 
observation room or car may be equipped with an observation 
platform. 

[The chairman of this subcommittee is G. S. Goodwin.] 


Other Items 


During the current year, in accordance with the provisions 
of the first paragraph of Interchange Rule 3, the committee re- 
viewed and approved seven designs of chlorine container cars, 
from which thirteen cars were built; one design of lightweight 
steel-sheathed refrigerator car, from which one was built; one 
design of well type car, from which six were built; one special 
design of flat car, from which two were built; one design of 
tank box car for liquid oxygen, from which one was built; one 
design of lightweight-steel welded box car, from which fifty 
were built; one design of pulp-wood rack car, from which fifty 
were built; one design of lightweight side-dump car, and one 
design of roofed hopper, from which thirty-five were built. One 
underframe design for a 50-ton box car was also reviewed. 

The subcommittee on revisions to the Manual and Supplement 
to the Manual made a review of portions of Sections B, E, and 
L, the entire sections of C and D of the Manual, and the com- 
plete Supplement to the Manual. Changes were made, and the 
revised and new sheets are available and will be issued in the 
regular manner. The sub-committee suggests that pages which 
have been eliminated and replaced, be preserved as a matter of 
record and for reference purposes. 

The sub-committee on revision of Interchange Rule 86 for 
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adjustment of the rail load limit capacity to compensate for 
various weight wheels now in general use is of the opinion that 
although the proposed note formulated for addition to Inter- 
change Rule 86 would accomplish the immediate objective sought, 
it would be necessary before placing the revised rule in effect 
to adjust upward the capacities of certain axles. It has been 
considered advisable to await the outcome of fatigue tests, now 
being made under the direction of the mechanical engineer with 
full size axles, so as to have available more definite information 
with respect to the points of highest stresses in such axles for 
comparison with changes in stresses involved in the adjustment 
of axle capacities. It is apparent that the fatigue-test results 
will be of considerable aid to the sub-committee in deciding the 
extent, if any, to which changes in capacities of present standard 
axles might ultimately be recommended. 

It is recommended that the item of definitions and designating 
letters be submitted to letter ballot of the members. 

The report was signed by P. W. Kiefer (chairman), chief 
engineer motive power and rolling stock, New York Central 
System; T. P. Irving (vice-chairman), engineer car construc- 
tion, Chesapeake & Ohio; W. A. Newman, chief mechanical 
engineer, Canadian Pacific; F. J. Jumper, general mechanical 
engineer, Union Pacific System; J. McMullen, superintendent 
car department, Erie; F. A. Isaacson, engineer car construction, 
Atchison, Topeka & Santa Fe; G. S. Goodwin, mechanical engi- 
neer, Chicago, Rock Island & Pacific; E. B. Dailey, engineer car 
construction, Southern Pacific Company; J. T. Soderberg, gen- 
eral foreman, Pennsylvania; T. M. Cannon, engineer car con- 
struction, Chicago, Milwaukee, St. Paul & Pacific, and H. L. 
Holland, assistant engineer, Baltimore & Ohio. 


Discussion 


One member directed the attention of the committee to the 
fact that on the 40- and 50-ton steel-sheathed box cars the 
end lining is applied vertically and the stringers horizontally 
so that when these cars are loaded with grain the lading gets 
down behind the end lining and lies on the horizontal stringers. 
It was suggested that the stringers be placed vertically in the 
car and that the end lining be laid horizontally so that the 
lading will fall down to the floot, thereby minimizing the possi- 
bilities of the car becoming infested with vermin. 

(The report was accepted and referred to letter ballot.) 


Locomotive Construction 


Design of Fundamental Parts of Locomotives 
WHEEL CENTERS OF THE THIN-WALL TYPE 


In previous years your Committee has made report on the 
number of applications made on various Railroads, of wheel 
centers of thin wall section type. It was decided to discontinue 
listing all applications as they have become too numerous and 
therefore, this year we have shown only defects that have de- 
veloped in the various types of wheel centers to date and feel 
report of this kind will give more information to members than 
the actual applications and will be of benefit to the manufac- 
turers in discovering defects in design and making necessary 
correction for overcoming same. 


[The report includes tabular details of each failed wheel center. l 


A summary of the failures of wheel centers of this type is shown 
in the table.] 


Summary of Failures of Thin-Wall Driving-Wheel Centers 
Total no. of wheels 


Manufacturer in service Total defective Percent defective 
861 35 4.0 Percent 
7437 30 E! ee 
502 1 19 Re 
239 10 4.1 uU 
995 ^ 


DESIGN OF FRAME PEDESTAL TOES 


Sub-Committee has been requested to prepare proposed designs 
to be added to the manual as recommended practice for pedestal 
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toes. After sending out questionnaire and obtaining data on 
present designs of pedestal toes on later types of locomotives on 
large number of railroads Committee on Locomotive Construc- 
tion recommends adoption of standards shown. The dimensions 
of toe are based on the width of the frame. 

Two different styles are shown and it is the intention of the 
Committee to have both in the manual so that individual roads 
can select type desired. It is recommended that this be submitted 
to letter ballot. 

[The width of the pedestal is shown as equal to the width 
of the frame and the length of the toe below the frame is not 
to exceed one-half the width of the frame. Taper is one in 
twelve. One style is tapered on both sides; the other is straight 
on one side. Fillets and corners are 36 in. radius.] 

[The chairman of the sub-committee reporting on design 
fundamentals is L. H. Kueck.] 


Exhaust Steam Injectors 


During 1938, a total of 58 applications of exhaust-steam in- 
jectors were made—19 by the locomotive builders and 39 by the 
railroads. At this date, the builders have orders for 8 loco- 
motives to be equipped with exhaust-steam injectors. 

In addition to those listed, there are on order at the Builders 
two 4-10-2 locomotives which will carry 235 1b. boiler pressure 
that will be equipped with the turbo-injector. 

[The chairman of the subcommittee is Henry Yoerg.] 


Development and Use of Oil-Electric Locomotives 


During the year 1938 110 Diesel locomotives were placed in 
service on 30 railroads or operating companies, making a total 
of 499 Diesel units in operation on 96 separate railroads or oper- 
ating companies as of December 31, 1938, with no reported re- 
tirements, and as of April 1, 1939, there were 92 Diesel loco- 
motives on order for 21 railroads or operating companies. 

The diversified use of the Diesel locomotive is indicated in 
the horsepower of those units delivered as of December 31, 1938, 
as follows : A 


Increase 

during 

Delivered Delivered 1938 

Horsepower 1938 prior to 1938 per cent 
Less than 300 ...........20 0 cee 10 13 77.0 
300 tO COO Leer eere eo n e 2 116 1.72 
600 to 900 .....leseeeeeee A 51 184 27.6 
900. - veia rich rs aer e sr EE 30 43 69.7 
950 to 6,000 ....... cece eect eee 17 33 $1.5 


The 600- and 900-hp. Diesels still appear to be the: most popu- 
lar units, although their use is confined principally to switch and 
transfer service. 

The maximum horsepower used in combination up to this time 
is 6,000. Three units of 6,000 horsepower were placed in service 
during 1938. 

No additional units were assigned in freight service during 
the year 1938. 

As of December 31, 1938, there is a total of 47 Diesel road 
passenger locomotives in service ranging in horsepower from 600 
to 6,000 as compared with 27 units ranging from 600 to 5,400 hp. 
on December 31, 1937. As in previous years, no attempt has 
been made to include those Diesel locomotives operating in 
articulated trains. 

At this time a questionnaire is before the membership for 
additional information, which was not available for inclusion 
in this report; however, all reports available to the committee 
have been carefully analyzed and, as approximately 44 per cent 
of the Diesel locomotives in service as of December 31, 1938, 
are in the 600 hp. group, some of them with at much as nine 
years' service life, and since fortunately replies to questionnaires 
indicated a greater volume of information covering the 600 hp. 
Diesels than for any other particular horsepower, this informa- 
tion was assembled and is included in the table showing as of 
December 31, 1937, the service record of 600-hp. Diesel locomo- 
tives on selected railroads. 

The committee has been unable satisfactorily to assemble 
information covering maintenance and operating costs of Diesel 
locomotives of heavier horsepower, operated in main-line pas- 
senger service, due to the fact that there is a variation in account- 
ing practice on various railroads and available information can- 
not be assembled on a uniform basis. However, member roads 
are now making returns of information requested in the secre- 
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Typical Service Records of 600-Hp. Diesel-Electric Locomotives operated by Selected Railroads to 
December 31, 1937 


Percent Lubricating oil 
Rail- No. Years assign- 
road of in Service Hours Hours ment  Gallons Gallon 
Index units service years assigned operated operated used per hr. 
1 2 3.0 6.0 46,450 37,392 80.50 5,099 .1364 
6 4.0 24.0 183,679 153,969 83.83 15.314 .0995 
8 4.0 32.0 233,437 185,086 79.29 18,726  .1012 
2 6 7.95 47.70 421,560 286,350 67.93  *34,981 *.1701 
7 2.5 147.5 175,008 129,079 73.76 12,046 .0933 
3 1 $9.0 9.0 78,888 44,373 $6.25 10,692 .2410 
1 $9.0 9.0 78,888 46,498 58.94 9,537 .2051 
4 1 3.5 3.5 26,923 26.923 100.00 2.239  .0832 
1 3.5 3.5 23,210 23,210 100.00 3,167 . 1364 
1 2.58 2.58 18,795 18,795 100.00 1.542 .0820 
1 2.16 2.16 16,239 16,239 100.00 1,251 0770 
5 1 5.25 5.25 46,462 34,744 14.78 4,114 1184 
6 1 7.33 7.33 56,666 48,483 85.56 6,300 1299 
7 1 2.83 2.83 21.481 19,560 91.06 1,311 .0670 
1 3.25 3.25 26,333 25.107 95.34 2,266 .0903 
1 1.33 1.33 10,860 10,139 93.36 1,173 1157 
1 1.33 1.33 10,853 9,701 89.39 1,117 1151 
1 1.33 1.33 10,535 9,390 89.13 1,266 1348 
8 1 1.46 1.46 10,880 10,25 95.82 743 .0713 
1 1.33 1.33 11,014 10,451 94.89 921 .0882 
1 1.46 1.46 10,909 10,440 95.70 673  .0645 
9 1 1.33 1.33 11,105 8,599 77.43 1.534 1784 
1 1.16 1.16 10,096 7.685 76.12 1.259 1638 
1 1.17 1.17 9,928 8,28 84.89 1,256 1490 
1 1.16 1.16 9,749 6,750 69.24 1,623  .2404 
1 1.0 1.0 8,194 4115 50.22 1,157 .2812 
1 6.0 6.0 50,284 35,957 71.51 11,429 3179 
Grand 
Total S1. Seo 195.66 1,618,426 1,227,888 75.87 152,736  .1244 


*No lubrication records for 1929, 1930 and 1931. 
$Units in service in 1927— no cost records prior to 1929. 


tary's letter of December 12, 1938. It is hoped that this informa- 
tion will be sufficiently complete or that at least selected rail- 
roads can prepare this information on a uniform basis to permit 
of accurate comparison of such locomotives for a future report. 
[The chairman of this sub-committee is H. P. Allstrand.] 


Standardization of Valves for Locomotives 


Your sub-committee reported in 1938 that work was progress- 
ing on designs for globe and angle valves suitable for 400 Ib. 
pressure and 750 deg. F. temperature. 

There is a very considerable difference of opinion among the 
various manufacturers as to the proper materials and the design 
to be used for valves of this character and up to the present 
time no standards have been developed. Recent investigations, 
however, have produced information which should be helpful and 
it is believed that during the coming year the committee will be 
prepared to make definite recommendations. | 

[The chairman of the sub-committee is J. B. Ennis.] 


Roller Bearings Applied to Locomotives and 
Tenders 


The answers to a questionnaire dealing with practices and 
performance were summarized in the report. Drawings and 
instructions of the manufacturers are generally followed for 
mounting and dismounting bearings. At class repair periods 
bearings are cleaned and inspected and, if in need of repairs 
they are returned to the manufacturers by many roads, or re- 
placement parts are ordered and applied in the roads’ own shops. 
Approximately half of the roads reporting have a central shop 
for this work. 

When lubricant is renewed, the bearings are cleaned either by 
wiping or washing with kerosene, gasoline or light lubricating 
oil. When one or more axles are removed between shoppings 
for reconditioning without removing the bearings, the bearings 
are cleaned, examined and the original tolerances restored. When 
machining wheels with the bearings mounted, the boxes are 
covered with burlap, canvas or sheet-metal guards. When equip- 
ment is stored, the boxes are oiled or greased and stored under- 
cover. Engines in storage are moved periodically. 

Roller-bearing failures result mainly from shelled races and 
rollers, broken races and rollers, and broken or worn cages. 
The causes are usually improper cleaning, lack of lubrication, or 
faulty material and construction. 


Railway Mechanical Engineer 
JULY, 1939 


Fuel oil Percent Repair Hours 
Repair cost repairs cost operated 
Gallons Gallons ———— or per per 
used per Labor Material Total Labor hour unit yr. 
130,153 3.481 ................... $ 11740 ......... $ 3140 ........ 
912,986. 5.930. siesca pred ate teas oe 3:233... 5 ieee BEST su cies 
1,007,945 5.446 ................ s. 58,299 ......... 3150 6,070 
2,150,349 7.510 ................... 212,946 ......... 1437. © sk eri 
877.179. 6.796. 1. sere 59,998 ......... 4648 6,370 
350,498 7.899 ................... 69,222 ........« 1.5600 ........ 
370,125. 1.913 aga herren 59,480 ......... 1.2792 5,050 
170,669 6.339 $ 7,988 $ 2,679 10,667 74.89 .3962 ........ 
184,865 7.965 10,071 2.129 12.200 82.55 5256 ........ 
118,598 6.310 5.362 1,320 6,682 80.25 3555. i1... o.c 
104,196 6.416 5,343 803 6,146 86.93 3785 7,255. 
276,924 7.970 15,905 12,634 28,539 55.73 .8214 6.620 
406,067 8.375 13,761 14,277 28,038 — 49.08 .5783 6,615 
123,930 6.336 7,833 2,254 106,087 77.65 SUSE coser; 
150,566 5.997 7,627 3.174 10,801 70.61 ;:4302- iLike 
44,784 4.417 2.664 1,434 4,098 65.00 .4042......... 
43,657 4.500 2,802 1,556 4,358 64.30 4492. ........ 
40,896 4.355 2,818 1,169 3,987 70.68 4246 7,340 
62,574 6.002 2,281 714 2.995 76.16 42813: 6 pecs 
69,040 6.606 2.292 806 3,098 73.98 2964 
64,827 6.209 2.110 583 2,693 78.35 2580 7,370 
39,927 4.643 4,045 911 4,9956 81.62 254363. 22249 
36,076 4.694 3,410 453 3,863 88.27 45027. i-e 
37,649 4.467 2,735 389 3,124 87.55 3707- ves 
35,287 5.228 2.945 567 3.512 83.86 29203) us 
25,738 6.255 2,207 448 2,655 83.13 -6452 ........ 
257,431 7.159 13,418 12,237 25,655 52.30 7135 6,050 
8,093,536 6.591 $117,617 $60,537 $703,072 66.02 5726 6,275 


Reports indicate an increase of 25 per cent to 43 per cent in 
availability of locomotives with roller bearings. Some roads 
report little or no difference in road delays due to hot boxes, 
while others claim a marked reduction. The majority of replies 
report no increase in mileage between shoppings, while others 
claim increases of 43 per cent to 100 per cent. Increased mile- 
age between tire turnings run from 20 per cent to 50 per cent. 

The reports indicate that the time between bearing renewals 
is lengthened with roller bearings and that there is a substantial 
reduction in maintenance—one road claims 50 per cent. Mainte- 
nance of driving boxes and hub liners has been materially re- 
duced and reductions in rod-bearing maintenance from slight to 
48 per cent for main- and 64 per cent for side-rod bearings are 
reported. No appreciable reduction in fuel consumption has been 
found by any of the roads reporting. 

[The chairman of the sub-committee is H. Yoerg.] 


Shelling of Trailer Wheel Tires 


The committee appointed by the chairman of the sub-com- 
mittee, to visit various shops regarding the machining and 
handling of trailer tires, developed nothing to account for the 
shelling. As a matter of fact, one road on which: the handling 
of these tires is very good had more trouble than the others. 

Some of the roads have recently adopted the use of heat- 
treated trailer tires, from which some relief from shelling has 
been experienced. However, the entire sub-committee feels that 
additional data should be collected for the next'six month period, 
beginning April 1, 1939, in order to study further the perform- 
ance of heat-treated tires. 

The several roads having trouble due to shelling of trailer 
tires have been requested to furnish information regarding fail- 
ures, mileage, and total number of heat-treated trailer tires in 
service, for a six month period starting April 1, 1939, and ending 
October 1, 1939. 

[E. L. Bachman is chairman of this sub-committee.] 


Construction of Locomotive Boiler 
by the Fusion Welded Process 


At the Mechanical Division Convention held in June. 1937, the 
Committee on Locomotive Construction submitted a report on 
the above subject. This same subject was referred to briefly at 
a meeting of the General Committee held on June 29, 1938. 

A locomotive boiler constructed by the fusion welded process 
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was built and applied to Delaware & Hudson locomotive No. 
1219 and after stationary tests to comply with Federal require- 
ments were made, the boiler was released for freight service on 
September 24, 1937, for operation on the Pennsylvania Division 
of the Delaware & Hudson between Wilkes-Barre, Pennsylvania, 
and Oneonta, New York, a run of 130 miles. To further comply 
with Federal requirements, this locomotive was to be taken out 
of service every three months for the first year so that the 
boiler could be inspected. 

{At the first three quarterly inspections the jacket and lagging 
were removed and the welding examined under 225 lb. boiler 
pressure. All seams were found in good condition. At the 
fourth inspection on September 20, 1938, which was also the 
annual test, the boiler was similarly examined under 340 lb. 
hydrostatic pressure. A similar test was made on April 3, 1939. 
In no case has there been any sign of a simmer or leak from any 
of the welded seams. At this time the locomotive had made 
about 105,000 miles.] 

The committee will continue to follow this matter during the 
period of inspection required by the Federal Inspectors who 
specify that in the first year of service the lagging and jacket is 
to be removed and the joints examined each three months, in 
the second year each six months, and yearly thereaíter for a 
period of five years. Each time the hydrostatic test is applied 
it is to be not less than 50 per cent above the working pressure. 

[The chairman of the subcommittee is W. I. Cantley.] 


Research Covering Axles, Crank Pins and Bearings 


As reported to the General Committee on June 29, 1938, a 
questionnaire was submitted to the railroads asking for informa- 
tion concerning failures in service of axles and crank pins during 
the six-year period ending December 3l, 1936. The information 
received from the railroads was tabulated and progress report 
prepared and mailed to the member roads. 

Since that time an additional questionnaire has been submitted 
to the entire locomotive voting membership calling for extensive 
information on all crank-pin renewals from November 15, 1937, 
to February 15, 1938, and on failures only from February 15 to 
August 15, 1938. A number of replies have been received and 
as soon as all replies are in it is the purpose to prepare an addi- 
tional report on this subject for the member roads. As soon as 
the report is completed it is the intention to send it to the Gen- 
eral Committee for approval and upon receipt of this approval, 
send the report to all member roads. This will probably be 
ready for distribution early in the fall. 

[K. Cartwright is chairman of the subcommittee.] 


Obtaining Higher Train Speed Without 
Reduction in Trailing Load 


This subject, as originally referred to the Committee in 1936, 
presented a problem of moving trains of 750 tons each, excluding 
weight of locomotive and tender, over level tangent track at 
speeds of one hundred miles per hour. Consideration was to be 
given to three forms of motive power, viz.: the reciprocating 
steam locomotive, the Diesel locomotive and the steam-turbo- 
electric locomotive. Later the requirements of the problem were 
changed to call for the movement of 1,000 tons of trailing load 
at one hundred miles per hour over level tangent track. 

In 1937, a special committee was appointed to consider the 
future development of the reciprocating steam locomotive. The 
problem of handling 1,000-ton trains at speed of one hundred 
miles per hour with a reciprocating steam engine was turned 
over to this committee who are actively engaged with the 
problem. 

The Committee on Locomotive Construction, through its sub- 
committee on oil-electric locomotives, is keeping in touch with 
developments in motive power of this type, but it has been only 
within the last year that there have been built any locomotives 
of this type sufficiently powerful even to approach the require- 
ments of the problem. The construction and performance of 
these locomotives will be investigated and reported upon in due 
time. 

The only development along the lines of a steam-turbo-electric 
locomotive, of sufficient power to meet the conditions of the 
problem, that has appeared to date consists of the double-unit 
locomotive recently built by the General Electric Company and 
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delivered to the Union Pacific. Pursuant to a suggestion made 
by Mr. Burnett, of the Union Pacific, on presentation of the 
1937 report of this committee, we requested the privilege of 
visiting the General Electric works where the locomotive was 
under construction, for the purpose of inspecting the locomotive 
and obtaining data regarding it for consideration and use in 
preparing a report. This privilege was not granted. However, 
we will continue our efforts to obtain data upon the construction 
and operation of this locomotive. 
[W. I. Cantley is the chairman of the subcommittee.] 


Other Items 


The subcommittees on Locomotive Guiding and on Stresses in 
Rods and Motion Work reported progress. 

The report as a whole was signed by H. H. Lanning (chair- 
man), mechanical engineer, Atchison, Topeka & Santa Fe; H. 
P. Allstrand (vice-chairman), principal assistant superintendent 
motive power and machinery, Chicago & North Western; E. L. 
Bachman, gencral superintendent motive power, Pennsylvania; 
G. McCormick, general superintendent motive power, Southern 
Pacitic Company; W. F. Connal, mechanical engineer, Canadian 
National; J. E. Ennis, engineering assistant, New York Central; 
J. B. Blackburn, mechanical engineer, Chesapeake & Ohio; L. 
H. Kueck, chief mechanical engineer, Missouri Pacific; Henry 
Yoerg, general superintendent motive power, Great Northern, 
and K. Cartwright, mechanical engineer, New York, New 
Haven & Hartford. 

(The report was accepted and recommendations submitted to 
letter ballot.) 


Operation of Diesel Locomotives 
By H. H. Urbach* 


In the last few years, during the period of low earnings of 
railroads, it has been necessary for railroad officers to take ad- 
vantage of every opportunity possible to reduce operating ex- 
penses. 

In analyzing switching operations, it was found that, in a good 
many places, two and three steam switching locomotives were 
being used on one 24-hour period. This, then, appeared to be the 
ideal spot for a Diesel switcher. In some yards it was found prac- 
tical to work a number of Diesel switchers on 24-hour tricks. 
We have one such yard, where suitable facilities have been 
provided for ordinary running repairs, fueling and inspection, 
and these Diesel locomotives are inspected and such running re- 
pair work as necessary is performed during the time crews are 
changed and during their lunch period. These locomotives are 
worked 24 hours per day, and are released from service one 8- 
hour period every week for inspection of pistons, piston rings, 
cylinder liners, etc., also careful inspection and test of the elsc- 
trical equipment in order to maintain the engines in good con- 
dition. 

The operation of Diesel switching locomotives started on the 
Burlington in May, 1934, when three 450-hp. four-cycle Diesel- 
electric switchers were purchased. These locomotives were as- 
signed to the passenger yard, freight house and light industrial 
switching. They were equipped with two four-cycle, six-cylinder, 
1,000-r.p.m., 225-hp. Diesel engines, two generators and four 
traction motors. After being in service two years, these Diesel 
engines were replaced by the manufacturers with engines having 
heavier crankshafts, because those originally used in these en- 
gines had developed considerable vibration, which resulted in 
breakage of different parts and which was directly traceable to 
the light construction of the crankshaft assembly. Since the 
newer Diesels have been installed, no further trouble has been 
experienced. 

The maintenance cost for the five-year period 1934 to 1938 
inclusive, on these three locomotives has been 7.06 cents per 
mile—2.61 cents of this amount covering general repairs. 

Since installing the three switchers in 1934, we now have a 
total of ten Diesel-electric switchers in strictly yard service, 


* Mechanical assistant to executive vice-president, Chicago, Burlington 
& Quincy. 
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which are handling 30 eight-hour switch tricks per 24-hour day ; 
and one Diesel-electric locomotive in switching service 8 hours, 
which in addition handles the work on one branch line. This 
assignment includes six 600-hp. and two 900-hp. Diesel-electric 
switchers which differ from the 450-hp. switchers in that they 
have two-cycle engines. 

So far the service obtained from the Diesel switch engines in 
yard service has been very attractive and satisfactory. The 600- 
hp. and 900-hp. locomotives have been in service for a period 
of 20 months and few mechanical failures and delays have oc- 
curred. Up to this time these locomotives have not received 
general repairs. The lubricating oil is changed after 60 days of 
work. No regular schedule of traction motor inspection has 
been set up. During .1938 the availability of the 600-hp. and 
900-hp. locomotives averaged 98.5 per cent. 

No doubt when business and the financial condition of rail- 
roads improve, the use of the Diesel-electric switchers will be 
greatly extended. As the number of Diesel switchers is in- 
creased, more knowledge will be obtained concerning mainte- 
nance requirements, and more permanent facilities will be pro- 
vided, all of which will make it possible to establish more defi- 
nite maintenance schedules. 

It is my firm belief that the Diesel-electric switching locomo- 
tive has definitely and permanently established itself as the fu- 
ture prime mover for such service, and that the steam switching 
locomotive will not be perpetuated when new switching power is 
required. 


Diesel Road Locomotives 


Early in 1934, we placed the first Diesel-electric road locomo- 
tive in operation. This locomotive was powered by a two-cycle 
lightweight Diesel engine, being an 8-cylinder-in-line with 8-in. 
by 10-in. cylinders, developing 660 hp. at 750 r.p.m., and weigh- 
ing approximately 22 lb. per horsepower. Since that time three 
other locomotives of this type have been built for us and in- 
stalled in passenger road service. These four Diesel locomo- 
tives are handling three and: four-car trains, they are averaging 
550 miles a day, and up to May 1, 1939, have accumulated 3,- 
498,096 miles. 

We also have in service two 1,800-hp. and two 3,000-hp. loco- 
motives with the same type of Diesel engine. The same type 
traction motors, pistons, connecting rods, injectors, cylinder 
liners and cylinder heads are used in all sizes of locomotives 
from the 600-hp. to the 3,000-hp. 

The 3,000-hp. locomotives are made up of one 1,200-hp. and 
one 1,800-hp. unit. A spare power truck was purchased which 
will fit either the 1,800-hp. or the 1,200-hp., so that in case of 
a traction motor failure a quick change can be made. This 
truck provides protection for six engine units with headquarters 
at Chicago, and which are assigned between Chicago and the 
Twin Cities, Minn, and between Chicago and Denver, Col. 

The 1,800-hp. locomotives are operating on runs of 882 miles 
a day, and the 3,000-hp. on runs of 1,034 miles a day. The 
two 1,800-hp. engines have been in operation since December 
18, 1936, and up to May 1, 1939, have accumulated 1,413,573 
miles. The two 3,000-hp. locomotives have been in operation 
since November 8, 1936, and up to May 1, 1939, have accumu- 
lated 1,754,585 miles. 

One of the 1,800-hp. locomotives has its layover at Minne- 
apolis and is maintained at that point on a nine-hour layover, 
which is the total time between the arrival of train at night 
and departure the next morning. One 1,800-hp. locomotive is 
entirely maintained at Chicago on a nine-hour-forty-five minute 
layover. The two 3,000-hp. locomotives are maintained at both 
Chicago and Denver; the layover is approximately eight hours. 
The maintenance work on these two locomotives is divided be- 
tween the Chicago and Denver terminals, and special facilities 
have been provided for the character of the work performed at 
each of these terminals. The on-time performance of these four 
locomotives on the runs as stated above has been 96 per cent. 
The availability of all the Diesel road locomotives is 95 per cent. 

Just recently a 1,000-hp., two-cycle locomotive of the improved 
type has been installed. As it has been in service only a short 
time no comments can be made as to the maintenance require- 
ments. Only certain parts above the crank-shaft of this loco- 
motive are interchangeable with the other locomotives in service. 

The average total weight of train per horsepower for the 600- 


Rail Mechanical Engineer 
JULY, 1939 


hp. locomotives with three-car trains is 393 lb. with four-car 
trains 480 Ib. The 1,000-hp. locomotive handles 539 Ib. per 
horsepower when pulling its regular train. The 1,800-hp. loco- 
motives handle 422 lb. per horsepower with seven trailing cars. 
The 3,000-hp. locomotives handle 445 Ib. per horsepower with 
ten trailing cars, and 521 lb. per horsepower with twelve trailing 
cars. 

The failures which have occurred and are responsible for train 
delays are so varied in character that it is almost impossible to 
definitely point your finger at any one particular thing; however, 
the failures that have occurred were due to trouble with traction 
motor bearings, connecting rod bearings, pistons, cylinder liners, 
cylinder heads and fuel injectors. As each 1,800-hp. locomotive 
is equipped with two 900-hp. Diesel engines, where a failure 
occurs to a traction motor, connecting rod bearing, piston or 
cracked cylinder head, comparatively little time is lost with the 
other 900-hp. engine handling the train, as compared to stopping 
the train and getting a steam locomotive to handle. This same 
situation applies to the 3,000-hp., as these units are equipped 
with two 900-hp. and one 1,200-hp. Diesel engine, and where a 
defective condition develops that makes it necessary to cut out 
one of the 900-hp. units, comparatively little time is lost with 
the other two units in operation. If for some reason the 1,200- 
hp. engine has to be cut out, it is then necessary to use a steam 
locomotive to handle the train. 

As I see it, the successful operation and satisfactory perform- 
ance of Diesel locomotives in road service resolves itself into a 
question of a few parts, such as traction motors, power truck 
wheels, crankshaft, pistons, cylinder liners, cylinder heads and 
injectors. I will discuss these separately. 


Traction Motors 


Several road failures have occurred due to hot armature shaft 
bearings and broken armature shafts. After each failure a 
thorough investigation was made but due to the damage that 
occurred, all evidence as to the cause of the failure had been 
entirely destroyed. In the case of burned up armature shaft 
bearings, our investigations convinced us that these bearings were 
failing due to (1) overlubrication; (2) roller bearings damaged 
in handling the traction motor; (3) bearings damaged because 
of too much lateral motion accumulating in the hanger bearings ; 
or (4) armature not properly balanced. 

In making actual tests we found that quite high temperatures 
could be set up in the armature bearings by forcing too much 
lubrication into the housings. As a result of our investigations 
(1) instructions covering lubrication were changed from 15,000 
miles to 30,000 miles; (2) strict instructions were issued with 
reference to the careful handling of the traction motors in ship- 
ping them from the shops and during the time of application; 
(3) the lateral motion in the support bearings was taken up and 
maintained at a closer tolerance, and (4) in order to know that 
the armatures were properly balanced, an accurate dynetric bal- 
ancing machine has been installed in our shops where every 
armature is perfectly balanced at the regular inspection periods. 

In addition, it was decided to use the cylindrical treads on the 
power-truck wheels. Tests indicated that cylindrical treads 
steady the riding of the locomotive and have a definite tendency 
to reduce the lateral thrusts of the traction motors at high 
speeds. It is our opinion, with the frail construction of the 
armature roller bearings (due to the limited space available), 
and with the very heavy end thrust of the traction motor on the 
hanger bearings (which on a two-degree curve at 100 m.p.h. 
amounts to 1,875 lb. per bearing), that the armature breaks out 
the end of the roller enclosure and causes the bearing to fail 
and heat. We have also considered the wear on traction motor 
pinions and on axle drive gears, and as a result have set up 
specific wear limits which we believe will also have a tendency 
to assist in eliminating armature shaft bearing failures. 

Several failures have occurred account broken armature shafts. 
We have arranged to use the magnaflux test on the exposed 
ends of armature shafts each time a traction motor is sent to 
the shop for mileage inspection. Since putting these practices 
into effect we have been practically free from armature axle 
failures and armature shaít bearing failures. 

Through the careful inspections that have been maintained 
since these Diesel locomotives have been in service, we have 
developed that the traction motors on our 600-hp. Diesel loco- 
motives will run 200,000 miles between inspection and on our 
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larger Diesel locomotives 150,000 miles. We have 3 traction 
motors in daily service and have an assignment of 9 for protec- 
tion and maintenance. The inspection and repair work of these 
traction motors has been confined to our Aurora shop where 
the dynetric balancing machines and other facilities have been 
provided to make all necessary repairs economically and 
expeditiously. 

An undesirable situation exists when an armature shaft bear- 
ing fails, as no means is provided to cut the traction motor out 
of service. As a result the armature drops down on the pole 
pieces and practically destroys the armature, pole pieces and 
field coils, and in some cases has caused the wheels to lock and 
slide. In several instances where this has occurred enroute it 
has been necessary to set out the locomotive and handle the 
train with a steam locomotive. In some cases, when an acetylene 
torch was immediately available, the armature shaft has been 
cut off. Some means must be provided so that in case of an 
armature shaft bearing failure, that particular traction motor 
can be disengaged from the wheel and the locomotive continued 
to handle the train with the other traction motors. 


Power Truck Wheels and Axles 


When the Diesel locomotives were first put into road service, 
they were equipped with a 1%-in. rim wheel according to A. 
A. R. specification M-107-34. The analysis was: Carbon, .67 to 
.82; manganese, .60 to .85; phosphorous not over, .05; su'phur 
not over, .05; silicon not less than, .15. 

The service obtained from these wheels was fairly successful 
and we averaged approximately 104,000 miles during the life of 
the wheel. In the meantime considerable research work was 
done by the steel companies and there was developed what was 
known as a low-carbon molybdenum wheel, the analysis of which 
is as follows: Carbon, .48 to .63; manganese, .60 to .75; phos- 
phorous not over, .04; sulphur not over, .05; silicon, .15 to 25; 
molybdenum, .40 to .50. 

When the 1,800-hp. and the 3,000-hp. Diese! locomotives were 
built they were equipped with this specification of wheel, with 
a 2-in. rim. We soon found that due to the severe braking, the 
wheels were thermal checking badly and shelling out, and after 
running for a period of a year, we found that we were getting 
only an average of 84,000 miles during the life of the wheel. 

We then went to the use of what was known as a high-carbon 
molybdenum wheel of the following analysis: Carbon, .58 to .73; 
manganese, .60 to .75; phosphorous not over, .04; sulphur not 
over, .05; silicon, .15 to .25; molybdenum, .20 to .30. 

These wheels gave about the same service as the low-carbon, 
and as a result of the poor performance of the so-called low-car- 
bon and high-carbon-molybdenum wheels, we changed back to 
our former specification of what we termed a "plain carbon" 
wheel, but with a 2-in. rim thickness. As a result we practically 
eliminated all thermal checking and shelling, and increased the 
life of these wheels from 84,000 miles to 142,000 miles. 

These wheels were all equipped with the standard A. A. R. 
axle, with the following analysis: Carbon, .40 to .55; manganese, 
.60 to .90; phosphorous not over, .045; sulphur not over, .05; 
silicon not less than, .15; nickel not over, .25; chromium not 
over, .15. 

These have been very satisfactory and we have a number of 
axles in service that have made over 600,000 miles. The mount- 
ing and dismounting of power truck wheels is all handled at our 
Aurora, Ill, Shop, where the axles are given the magnaflux test 
each times the wheels are removed for renewal. 


Crankshafts and Bearings 

After several main-bearing stud failures, the crankshaft main 
bearing caps and the feet members of the crankcase bearings 
were serrated so there would be no movement of the main bear- 
ing caps. 

On the connecting rods the upper bantam roller bearings run 
approximately 200,000 miles before they have to be renewed; 
on the lower end the first type bearings were primarily 98 per 
cent lead and we obtained approximately 245,000 miles between 
renewals. With a later bronze type bearing with a high lead 
content we expect to obtain over 500.000 miles between renewals. 
The main crankshaft bearings are renewed every 400,000 miles, 
at which time they show small shellout spots. ` 

So far it has not been necessary to completely regrind any 
of the crankshafts. During the combined mileage up to May 1, 
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1939, of 3,168,158 miles on the four large engines, we have re- 
newed two crankshafts, one because a crank pin bearing had 
been turned undersize aíter failure of the connecting rod bear- 
ing, the other because oí an incipient crack developing aíter the 
crank pin had been ground and the sharp edges of the oil hole 
had not been rounded and polished. 

On the small trains up to May 1, 1939, the tour 600-hp. loco- 
motives have averaged 874,524 miles, during which time the 
wear on crankshaft bearings was less than .009 in. It has not 
been necessary to regrind any of these shafts. Past experience 
indicates that we can expect at least 1,500,000 miles per crank- 
shaft before it becomes necessary to recondition them. 


Pistons, Piston Rings and Cylinder,Liners 


At the beginning we had quite a number of piston failures, 
mainly due to improper design and an alloy which had not been 
perfected for such exacting service as on a two-cycle Diesel 
engine. After considerable research and development pistons 
were made oí a different alloy, also the interior and ring land 
construction was changed to obtain more even expansion and 
better heat dissipation. Later on the forged type pistons were 
tried out with very satisfactory results. In order to make still 
further progress in the art of developing pistons, we are ex- 
perimenting with the latest type cast piston, which it is felt will 
be superior to any heretofore used. 

With the exception of piston rings sticking in the second ring 
groove from the top of piston, ring troubles have been nil. 

During the accumulated mileage up to May 1, 1939, of 6,666,- 
253, we have reground only 21 cylinder liners 142 in. oversize. 
At the beginning quite a number of liners were replaced due to 
defects in the castings. The liners that did not have any de- 
fects are still in service and very few of them have worn be- 
yond .008 in. in diameter. When the wear exceeds .025 in. at 
the upper end of liners, they are reground 132 in. oversize and 
reused with oversized pistons. 


Cylinder Heads 


A little over a year ago we experienced considerable trouble 
with cylinder heads cracking across the valve bridge. After 
extensive rescarch it developed that the failures were due to an 
airbound condition in the water cooling system. In one instance 
we found a leaky gasket on the air compressor head. This air 
was trapped in the cylinder head, creating a steambound condi- 
tion, with the resultant overheating and cracking of the valve 
bridge. That airbound condition was eliminated by the appli- 
cation of 14 in. copper tubing which vents any air in the water 
cooling system to the atmosphere. Since that has been done we 
have had very little trouble with cracked cylinder heads. So íar 
no cylinder heads have been scrapped for any other reason. 


Fuel Injection System 

On the original Diesel engine considerahle trouble was ex- 
perienced with an airbound condition in the fuel injection sys- 
tem, due to utilizing one manifold as a fuel feed and return. 
That condition was corrected by the installation of a second 
manifold to serve as a fuel return only, thereby eliminating any 
airbound condition to the adjacent injector or injectors should 
one become defective. 

Before making the improvements enumerated above, quite irc- 
quently fuel injector failures occurred en route; however, since 
then we have had very little difficulty with defective injectors. 
When an injector does become defective it is cut out by the 
crew in charge and the engine continues to handle the train 
with little or no loss of time. 


Maintenance Facilities 

The inauguration of Diesel locomotives in road service neces- 
sarily meant the establishment of proper facilities for handling 
the work, and special fueling facilities en route so that fuel oil 
could be taken with very little standing time. Due to the high- 
speed schedules on which these Diesel locomotives are operating. 
it means that most of the stops are only of one or two-minates 
duration. Fuel must be taken once between Chicago and Den- 
ver, Colo., and this made it necessary to provide one fueling 
station, which was located at Lincoln, Neb., where it is possible 
to supply 1.700 gal. of fuel oil in five minutes. As crews are 
changed at this point very little delay occurs taking fuel over 
that consumed changing the crews. 
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At Chicago and Minneapolis, Minn, inspection pit facilities 
with drop tables and cranes were provided so that power trucks 
can be changed in a very short space of time. The spare power 
truck and all protection traction motors are kept on hand at 
Chicago, where all of the work of changing power trucks and 
traction motors is performed, except for the one train which is 
maintained at Minneapolis and in this case when it is necessary 
to make a change of motors or power truck, the motors or power 
truck are shipped to Minneapolis. 

At Chicago, Minneapolis and Denver special íueling and 
lubricating oil facilities were provided so that engines can be 
fueled and also that crankcase oil changes can be quickly made. 
At Denver no special mechanical facilities were provided and 
no protection power truck or traction motors are maintained, 
because we have found it unnecessary to maintain these items 
at that terminal. 


General Repairs 

The general repairs on these Diesel locomotives are handled 
at our locomotive shop, West Burlington, Iowa, where no special 
facilities have been provided. Because of the general character 
of the Diesel engine most parts that are renewed are purchased 
to a standard size and usually, with the exception of lifting the 
Diesel engine in and out of the cab, the parts can be lifted by 
hand. 


Protection Power 


You will note from my discussion in this paper that no men- 
tion is made of any Diesel engines used for protection service. 
With the two 1,800-hp. and the two 3,000-hp. Diesel Iccomotives 
operating a total of approximately 3,850 miles a day, some pro- 
tection necessarily must be provided. When this service was 
started it was decided that we would not purchase additional 
Diesel locomotives for this protection but would remodel and 
modernize four of our Hudson type steam locomotives and build 
one additional new Hudson type locomotive. These locomotives 
were modernized to the extent of equipping them with roller 
bearings on all wheels and valve motion, applying lightweight 
reciprocating parts and lightweight roller bearing rods. 

In addition to furnishing protection for Diesel operaticn, these 
steam locomotives are assigned to regular trains operating over 
the same territory as the Diesel locomotives; for instance, two 
streamline Hudson-type locomotives operate daily between Chi- 
cago and Minneapolis, one locomotive has an entire day layover 
at St. Paul every day and one has an entire. day layover at 
Chicago—these locomotives furnish the necessary protection for 
the operation of the Diesel trains between Chicago and Min- 
neapolis. Three of the modern type locomotives are operated 
on our train Aristocrat between Chicago and McCook, Neb., a 
total of 779 miles—this provides the necessary protection on the 
west end of the railroad every day and also makes it possible to 
protect the Diesel trains en route between Chicago and McCook, 
Nebraska. One of these locomotives lays over every day at 
McCook, one is en route and one lays over at Chicago every 
night. Since these five steam locomotives have all been placed 
in active service, in addition to protecting the Zephyr trains, 
they have averaged 12,576 miles per month. One locomotive dur- 
ing this period has averaged 14,513 miles per month. 

You will note from the foregoing that in addition to giving 
us all the protection we need on the Diesel-operated trains, these 
steam locomotives give a very good account of themselves in 
handling conventional trains. 

In conclusion, I have tried to point out in this paper the great 
serviceability of the Diesel locomotive in road service and the 
time required for maintenance, which leads me to believe that 
the Diesel road locomotive has made considerable inroads on the 
steam locomotive, and it is my opinion that as time gces along 
more and more Diesel locomotives will be used for road service, 
supplanting steam. 
<- Some additional development work is still to be done on the 
Diesel locomotive to make it entirely satisfactory; however, it 
appears to me that the same statement can be made about the 
steam locomotive, in fact, I do not believe that as much prog- 
ress has been made in‘the last five years in the development of 
the steam locomotive as on the Diesel. 


Discussion 
Written discussions of Mr. Urbach's paper were presented by 
H. P. Allstrand, principal assistant superintendent motive power 
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and machinery, C. & N. W.; J. P. Morris, general assistant, me- 
chanical department, A. T. & S. F., and G. F. Wiles, Supervisor 
of Diesel-electric locomotive operation, B. & O. 

Mr. Allstrand said it seemed to be quite generally the opinion 
that the minimum assignment on which Diesel-electric switchers 
can be justified is 16 hours a day and, for passenger service, 800 
to 1,000 miles per day. Even where assignments of steam pas- 
senger locomotives are in excess of 500 miles a day, which is not 
unusual, the service is accomplished with a cost for layovers 
and relief power in excess of that required for protection of 
Diesel-electric locomotive assignments. The possibility of carry- 
ing on repairs while the unit is en route, he said, permits a 
greater continuity of service than has ever been possible with 
reciprocating steam locomotives. 

"There are many examples of the dependability of this type of 
equipment," he said. "We are familiar with assignments which 
are operating approximately 275,000 miles per year on sustained 
runs of approximately 2,300 miles on which during an entire year 
of operation there were no late arrivals chargeable to mechanical 
failures. True, in many cases repairs enroute were required. It 
is also true that the locomotives have been continued on the trip 
with part of the Diesel or electrical equipment cut out, or at 
least not effective for handling the train, but such cases did not 
result in excessive delays and at least did not require the power 
unit being cut off the train." 

Mr. Allstrand gave the experience of the C. & N. W. with 
three 300-hp. switching units which: have been in service since 
1926 and 1927. They were assigned to 24-hr. service, with an 
eight-hour period per week for inspection and maintenance. For 
periods varying from 10 yrs. 9 mos. to 11 yrs. 8 mos. these 
three locomotives have averaged 84.7 per cent availability, or 
5.250 hrs. per year. The consumption of lubricating oil varies 
from 0.104 to 0.12 gal. per hr., and the fuel oil from 3.817 to 
3.939 gal. per hr. 

“The record of repair costs for this long period of service 
is interesting," said Mr. Allstrand. "The lowest average cost 
per hour for the entire service period for any unit was 64.6 
cents and the maximum was $1.07, or for the three units an aver- 
age cost of 83.6 cents per hour or 13.93 cents per mile. This 
cost includes running repairs, inspection, general repairs, and 
parts replacements, and also includes the replacement of crank- 
shafts on two of the units. These crankshafts failed due to 
faulty design at the connection between the engine and the gen- 
erator during the first five years of operation. Also of interest 
is the fact that the average cost of repairs for the last five 
years service is not greater than the average cost of repairs for 
the first five years of service. 

"During 1937, we placed in service eight 0-6-0 (steam) 
switchers with a tractive force of 54,000 Ib. These locomotives 
were very desirable for the service and as a result have been in 
constant demand. They have becn operated an average of 4,630 
hours per year as compared with 5,250 hours for the Diesel 
locomotives. The cost of repairs to the steam switchers aver- 
aged 88.86 cents per hour or 14.81 cents per mile as compared 
with 83.6 cents per hr. for the Diesel switchers or 13.93 cents 
per mile. Of course the steam switchers were in much heavier 
service than the 300-hp. Diesel switchers." 

At the outset of their Diesel-electric operation, Mr. Allstand 
said the C. & N. W. had followed the practice of removing the 
locomotives from service every three months for piston, valve and 
hearing inspection. This was extended, first, to six months and 
later to one year. For the past two years, he said, none of them 
has been in the shop for any repairs other than week-end inspec- 
tions and light repairs. 

In 1930 a 600-hp. Diesel-electric switcher was placed in service. 
Mr. Allstrand said that, for the first eight years, this locomotive 
has had an availability of 86 per cent ; its lubricating-oil consump- 
tion has been 0.13 gal. per hr. and its fuel consumption, 8.37 
gal. per hr. The average cost of repairs has been 58 cents an 
hour. This, he said, is accounted for in part by improved de- 
sign and in part by the greater capacity, which has reduced the 
abuse from overloads. 

"An interesting point in the maintenance of this 600-hr. unit 
is the fact that it was operated for cight years or approximately 
55.000 hours before being shopped for general repairs," said Mr. 
Allstrand. “The cylinder liners after eight years’ service were 
worn to approximately .0075 in. tapcr. They were bored and re- 
hushed and the original pistons were re-installed. The main bear- 
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ings were removed to permit inspection of the crankshaft and 
were replaced without any repairs. It was deemed advisable to 
renew the connecting-rod bearings. During this period there 
were no major repairs to main generator and no major repairs 
to traction motors other than periodic repainting and baking the 
insulation, which service was performed at four-year intervals. 

“Unquestionably, the original 300-hp. units were damaged and 
the increased repair cost in part resulted from overloading and 
attempting to do work for which the machines were not de- 
signed.” 

Mr. Allstrand called attention to an unusual practice of wheel 
maintenance which the C. & N. W. has adopted on its first four 
Diesel-electric switchers. When the original traction wheels 
needed replacement, they were replaced with wheel centers and 
removable tires. When tires reach the scrapping limit, they are 
renewed without disturbing the wheel fit on the axle. This is 
believed to have effected considerable economy. 

Mr. Morris, speaking of Diesel-electric switching locomotives, 
said that placing them in service involved no major problem, 
so far as the enginemen were concerned, but that the maintenance 
routine was entirely different from that for steam locomotives 
and maintenance forces required special training. 

Referring to the Santa Fe operation of Diesel switching loco- 
motives 23 hrs. a day continuously between 30-day inspections, 
Mr. Morris said: “Once each 24 hrs. during the crew's lunch 
period locomotives are inspected and at the time of monthly 
inspection careful inspection is made and necessary tests, clean- 
ing, and repairs to equipment are made, also the brakes, trucks, 
and running gears are given close inspection, and the Diesel 
engine is inspected for oil leaks, fuel leaks, pounds, valves, piston 
blows, or any dirty condition inside or outside of the engine. 

“With reference to holding locomotives one eight-hour period 
every week for inspection of pistons, piston rings, cylinder liners, 
and also careful inspection and test of electrical equipment: 
While there is no mention made of how the inspection is made, 
I assume that the condition of the pistons, rings, and liners is 
determined by an inspection through the wind box. This method 
does not permit a complete inspection of the pistons, rings, or 
liners, as only one-third of the parts are visible to inspection 
by this method and we have had failures of pistons immediately 
after an inspection of this kind. 

“On all two-stroke cycle engines pistons are removed and 
liners and connecting-rod bearings are inspected once each year, 
but in some cases we find it necessary to renew these parts be- 
tween annual inspections. On the later four-stroke cycle engines 
purchased in July, 1937, no monthly inspection is made of the 
pistons and bearings, and we have not found it necessary to 
renew any of the pistons or bearings since the date they were 
placed in service. At the end of two years’ service the pistons 
will be removed for inspection and at that time the bearings 
will be given attention, if necessary. 

“We are hopeful that, with the new two-stroke cycle 1,000- 
hp. Diesel locomotives that we have recently ordered, which 
have the improved type pistons and additional piston cooling, 
will show up favorably with the four-stroke cycle engine in 
piston performance.” 

Mr. Morris said that eleven locomotives, nine of which are in 
the Chicago territory, work 31 eight-hour tricks daily and aver- 
age 90.6 per cent availability. He called attention to the fact 
that they have one experimental locomotive which has been held 
out of service frequently to make changes in the course of the 
development of the locomotive. This, he said, would account 
for the unfavorable comparison with the locomotives on the 
Burlington. 

In light switching service he said that crank-case oil changes 
are made once in six months. On the 900-hp. locomotives in 
heavy switching service the oil is changed every 90 days. There 
is no regular schedule of traction-motor inspection, but one will 
be developed when sufficient experience has accumulated. Mr. 
Morris sees no reason why the Diesel-electric switching loco- 
motives should require general repairs until such time as crank- 
shaft renewal is necessary. 

In the table are the average operating costs per service hour. 
The operation of these locomotives, he said, has been very satis- 
factory, and, where they can be worked continuously for 24 hrs., 
they will show a more economical performance than steam 
switching locomotives. 

Mr. Morris then took up the experience of the Santa Fe with 
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Diesel-electric locomotives in passenger-train service, from the 
installation of the experimental 3,600-hp. locomotive placed in 
service in August, 1935. This locomotive was later remodeled 
into two 1,800-hp. locomotives and had accumulated 1,026,877 
miles to May 1, 1939. The remodeled units are now handling 


Average Cost per Service Hour of 11 Diesel-Electric 
Switching Locomotives* on the A. T. & S. F.—Year 1938 


Repairs oc cccsccvccvccvsccncccccccesccecccvcscscscscesencscsees $ .24 
DeprecistioB  ..... sais cadens veces coved ceeds Seed chr rh» rents 353 
Wages of enginemen ......... se I cen eee Ihm 1.58 
a 2041209 E iauscho 52 o Erin mu daa à e Prud tmt Ern -26 
E e OE snot E RE ATE A E TT .07 
Other supplies ........... eee rrr hhhhararht iret .01 
Enginehouse expenses ....... 4e RII Ht .05 

$2.74 


* Three 600-hp. four-cycle, four 600-hp. two-cycle, one 660-hp. four- 
cycle, and three 900-hp. two-cycle. 


two seven-car lightweight trains between Chicago and Wichita, 
Kan. a distance of 678 miles. The principal changes made as 
the result of experience with the original locomotive have been 
a better system of cleaning combustion air, better cooling of 
the Diesel engine, providing filters of sufficient capacity to the 
engines, crankshafts redesigned to prevent breakages, piston re- 
designed, a revised fuel system, traction motors redesigned to 
provide better fan construction, and redesign of the main gen- 
erator armature to overcome too light construction. The steam 
generators were redesigned and the steam capacity increased. 

The assignment of seven 1,800-hp. and three 3,600-hp. Diesel- 
electric passenger locomotives is shown in the table. For the 
period April, 1938, to April, 1939, Mr. Morris said that these 
locomotives have made 2,061,674 miles with an average avail- 
ability of 94.8 per cent. 


Assignment of 10 Diesel-Electric Passenger Locomotives 
on the A. T. & S. F. 


No. Load 
cars per Scheduled 
No. of Loco. in loco Mileage time, 
trains Name of train — hp. train hp. of run Hrs. Min. 
2 El Capitan 1,800 5 458 2,227 39 45 
1 Kansas Cityan 1,800 7 558 678 11 45 
1 Chicagoan 1,800 7 558 678 11 45 
1 San Die an 1,800 7 561 520* 10 0 
2 Super Chief 3,600 9 431 2,227 39 45 
1 Chief and 3,600 11 517 451 9 29 
1 Ranger 3,600 13 690 451 10 20 
2 Golden Gate 1,800 7 566 6267 11 10 


*Two round trips 
f Round trip 


He called attention to the fact that such parts as pistons, con- 
necting rods, cylinder liners, and cylinder heads are not inter- 
changeable between the engines in the 600-hp. to 3,600-hp. loco- 
motives of the two-cycle type, and that none of the parts in the 
new 1,000-hp. two-cycle Diesel engines for the 4,000-hp. loco- 
motive now on order are interchangeable with the engines now 
in service. He recommended that manufacturers consider stan- 
dardization of parts in order to keep down store stocks. 

In comparing performance of Diesel-electric locomotives, Mr. 
Morris thought that much depends upon the character of the 
service the locomotive renders. He thought the service on the 
Santa Fe between Chicago and La Junta, Colo., would be com- 
parable with that on the Burlington between Chicago and Den- 
ver, Colo. From La Junta, Colo., to Los Angeles, Calif., he 
pointed out that the Santa Fe had 567 miles of grade, westbound, 
ranging from 0.6 per cent to 3% per cent; where the Diesel en- 
gines are operated at maximum capacity. Westbound, only one 
helper is used for 16 miles of 2-per cent to 3%4-per cent grade 
over Raton Pass, and, eastbound, two helpers are used, one for 
19 miles of 2.2-per cent grade over Cajon Pass and one for 8 
miles of 3%4-per cent grade over Raton Pass. 

“For about two months,” said Mr. Morris, “transcontinental 
trains were operated without using helper service over 3¥%4-per 
cent grades. This practice was discontinued as the solder on 
armature-band wires was thrown off and bandwires loosened up. 
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The sealing compound around field-pole holding bolts melted 
and ran out. This sealing compound melts at about 150-deg. C 
(302 deg. F.). Of course, operating under this temperature 
condition the insulation was damaged. 

“Helpers are now used over Raton Pass, westbound, and over 
Cajon Pass and Raton Pass, eastbound, but some indications of 
excessive temperatures are still present, such as insulation on 
the armature becoming very dry and hard, and solder joints at 
commutator riser loosening up, which will, in time, result in 
insulation failures. This condition leads to the opinion that 
the present motor does not have heat dissipating capacity for 
present service, and it was thought necessary to provide addi- 
tional ventilation. This is being done by means of ventilators 
in the roof of the locomotive, which provide clean air under 
pressure for the traction-motor blowers." 

Traction motors are removed every 200,000 miles and sent to 
the manufacturer for inspection and repairs, but Mr. Morris 
said that as more locomotives go into service, consideration will 
be given to making these repairs in one of their own shops. 
There has been no trouble with over-greasing of motor bear- 
ings, he said. Four ounces of grease is applied to the commu- 
tator-end bearing every 25,000 miles, and eight ounces to the 
pinion-end bearing every 5,000 miles. 

With respect to motor-bearing failures which let the arma- 
ture down on the pole pieces and lock the wheels, Mr. Morris 
said: "We had similar experience with a 3,600-hp. Diesel loco- 
motive. This occurred on rear wheels of the rear unit, causing 
the truck to derail on account of the wheels locking and sliding, 
and could have resulted in a more serious accident if the same 
condition had occurred on íront wheels of the leading truck, 
In this particular case, any means that would have been pro- 
vided to disengage the motor in case of an armature-shaft-bearing 
failure would not have prevented the accident. 

“We have built two experimental trucks without the motor 
on the leading wheels. The motors are placed on the second 
and third pairs of wheels in each truck. These trucks were 
placed under the two 1,800-hp. remodeled locomotives and have 
rendered very satisfactory service." 

Crankshaít-bearing failures have caused considerable concern, 
he said. “We have removed bearings which showed metal fa- 
tigue and in some cases the bearings have sloughed away, re- 
sulting in many cases of steel-bearing shell contacting the crank- 
shaft journal, making it necessary to regrind the shafts. 

"Due to this trouble and to avoid excessive repair costs, we 
developed on our railroad a crankshaft grinding machine that 
will grind the journal without removing the crankshaft from 
the engine. The machine has been loaned to various railroads 
having scored crankshaft journals, so as to avoid the removal of 
the Diesel engine from the power plant to remove the crankshaft 
for grinding. 

"The machine will grind crankshaft bearing in from six to 
eight hours and does accurate work, It removes only such sur- 
face metal as is actually necessary. Grinding crankshafts in 
this manner should result in a service life of at least a million 
and a half miles, unless unforeseen breakage of the crankshaft 
occurs." 

It is the practice of the Santa Fe to inspect the wheels under 
Diesel-electric passenger locomotives at each end of the road. 
Serious trouble from thermal cracks was experienced with some 
high-carbon wheels. Wheels now used have 3-in. rims and a 
chemical composition as follows: 


Per cent 
Carbon: 2:4. Ier wings NEN oen PEOR e .57 to .70 
Phosphorus s.i carape iat ae cece cee eee eee cee -016 to .028 
Manganese se ieee 286 nie ELin prever RT e xS .63 to .72 
Silicon coisas tea sedere RE Dee Sen IUE S .23 to .28 
Erin nr .020 to .024 


Over a period of about two years these wheels have averaged 
84,000 miles between turnings and their life has averaged 250,000 
miles. 

Some axles, Mr. Morris said, have made over 600,000 miles. 
A few axles have been found defective, with cracks in the 
wheel seat after 350,000 to 400,000 miles. This is a serious con- 
dition and axles are being magnafluxed each time they are 
removed. 

Difficulties have been experienced with every type of piston 
tried, he said. Piston troubles develop when the engines are 
working hard on mountain grades and in desert territories where 
temperatures are high. Cylinder heads crack across the valve 
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bridges, in many cases because water ports in the heads were 
partially stopped up with scale. Removal of the scale reduced 
these failures at least 50 per cent. The heads are reclaimed by 
welding. 

"In order to properly handle the maintenance of Diesel loco- 
motives," said Mr. Morris, “we have erected a Diesel locomotive 
shop at Chicago which is 321.8 ft. long and 112.5 ft. wide, which 
will accommodate eight 1,800-hp. Diesel locomotives. It is 
equipped with a Whiting hoist for raising Diesel locomotives to 
remove trucks and an overhead crane to be used in connection 
with the handling or dismantling of trucks, removing many parts 
of Diesel locomotives, including the engine, steam generator, or 
main generators. Suitable drop tables have been installed so 
that individual wheels may be dropped when necessary to ac- 
complish this work. Adjacent to the drop pits a wheel lathe 
will be installed so that power truck wheels can be machined 
without delay. In addition to the wheel pit and wheel-lathe 
facilities, the shop is to be divided into three sections, one sec- 
tion for machine tools; one section for repairing and recondi- 
tioning cylinder heads, piston assemblies, oil pumps, water pumps, 
cylinder liners, governors, and all other parts of Diesel locomo- 
tives that will require attention; another section will be used as 
electrical department to take care of all electrical equipment on 
passenger cars and Diesel locomotives. 

"We expect to have the shop completed by the first of August 
and new machine tools will be installed as are necessary. 

"For protection power between Chicago and La Junta, a dis- 
tance of 992 miles, we have six 4-6-4 type oil-burning locomo- 
tives, 300 Ib. boiler pressure, 84-in. drivers, and from La Junta 
to Los Angeles, a distance of 1,235 miles, we have eleven 4-8-4 
type oil-burning locomotives, 300 1b. boiler pressure, 80-in. 
drivers. These locomotives average approximately 17,000 miles 
per month and are available to protect high-speed trains." 

Mr. Wiles said that the B. & O. has had one 300-hp. Diesel- 
electric switching locomotive in light service on a pier, since 
1925, one 600-hp. Diesel-electric switching locomotive, since 1936, 
and one 1,800-hp. single-unit passenger locomotive since 1935. 
The larger switching locomotive has worked 18,650 hrs. without 
general repairs or major replacements. The road locomotive 
has accumulated 560,000 miles, handling a load of 545 Jb. per 
horsepower. 

Six double-unit 3,600-hp. passenger locomotives, in service 
since 1937 and 1938, are assigned to runs of 448 to 771 miles a 
day, formerly handled by steam locomotives. They have accum- 
ulated a total of 2,000,000 miles with loads up to 894 Ib. per 
horsepower with 14 Pullman cars, he said. Their availability 
has been 93.2 per cent. 

Special facilities, he said, are provided at the terminals of 
Diesel-electric locomotive runs, for servicing. Work during 
layovers includes changing wheels and traction motors, wash- 
ing steam-heat boilers, monthly, annual and other routine in- 
spections and tests. He said that progressive re-conditioning 
of the Diesel engines is also taken care of at terminals daily, 
on a schedule such that all cylinder heads, pistons and liners will 
have been removed and reconditioned within 50,000 miles. Work 
requiring lifting the locomotive or engine units is performed at 
the Mt. Clare shops. 

"The first road locomotive mentioned," he said "has had some 
traction-motor armature-bearing failures, and some trouble with 
connecting-rod bearings shelling out, but practically no trouble 
with main bearings or pistons and rings. The last six road 
locomotives have had but one traction-motor armature-bearing 
failure, and two traction-motor axle-cap bearings heated, none 
of which caused any delay. But considerable trouble has been 
experienced with connecting-rod bearings shelling out, main bear- 
ings shelling out and some trouble with sticking of piston rings. 
The manufacturers have developed a new connecting-rod bear- 
ing which has given very good service to date, and the trouble 
with piston rings has been reduced considerably by the applica- 
tion of a new forged-type piston and regular inspection of rings 
through the liner scavenging ports. 

"Little or no delay is occasioned whenever it becomes neces- 
sary to cut out one of the Diesel engines. This is dependent on 
the character of the railroad where this occurs and the load at - 
that time. 

"Some trouble has been experienced with traction motors, the 
majority of which has been traced to broken coils in the arma- 
ture windings. This weakness of the motors is being improved 
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by the locomotive builders as they are returned to them. Trac- 
tion motors are being removed for routine repairs every 200,000 
miles. No armature shafts have ever broken and to date it has 
not been necessary to renew any pinions or drive gears for wear, 
although three have had broken teeth, but in no instance did 
they cause any delay, being found upon inspection at the ter- 
minal. This could set up a very bad condition inasmuch as the 
heavy grease used to lubricate the gear teeth could carry a 
piece of tooth between the gear and pinion and lock the wheels. 
A means of disengaging the motor armature from the wheel 
would be desirable. 

“On the road locomotives molybdenum heat-treated wheels are 
used extensively, 36-in. in diameter with 215-in. rim and A. A. R. 
standard tread and flange contour. An average of 250,000 miles 
of service has been obtained from these wheels with two turnings 
during this service. Axles used are of A. A. R. M-104-34, Class 
A, Specification. a number of which have heen in service 450,000 
miles. None have ever broken or been found cracked. The 
mounting of wheels is handled at the railroad’s Mt. Clare shops. 

“There have been two main-bearing stud failures, both of 
which were on engines without serrations in the main-bearing 
caps. Some of the engines have serrated main hearing caps and 
they show indication of less movement of the bearing cap. Some 
trouble is experienced with the main bearings showing fatigue 
spots and, if not renewed, shelling out. 

“The upper needle bearings of the connecting rods are checked 
each time the rod is removed and any rollers found defective are 
discarded and the good ones are matched into sets within .0003 
in. of each other by the use of a comparator. 

"Approximately 150,000 miles is obtained between renewal of 
the lower connecting-rod hearings of the old or high-lead-content 
bearing, but these are being replaced with the later bronze-type 
bearing which is expected to give longer service. 

"To date three crankshafts have been replaced, two of which 
were caused by failure of connecting-rod bearings, and one hroke 
because of a manufacturer's defect in the shaft. 
that has been measured on any of the shafts in service is .004 
in. and indications are that it will not be necessary to consider 
regrinding them until after 1,000,000 miles of service. 

“Considerable piston trouble was experienced that was cor- 
rected to a great extent with the application of later design 
forged pistons and the intensive inspection of rings, when the 
second ring is often found to be sticking and ring lands broken. 
The engine builders are now recommending a new style lower 
connecting-rod bearing, grooved to supply more oil to the in- 
terior of the piston for cooling, which should further help the 
piston-ring condition. 

"No cylinder liners have been reground over-size, although 
some are being accumulated for that purpose. Very few of these 
are from wear but are ones that have heen scored when piston 
rings failed. The shoulder that develops in the liner above the 
ring travel is removed with a special reamer before the piston 
is removed from the cylinder to avoid fracturing the piston-ring 
land when the ring strikes the shoulder. Liners are removed 
for regrinding when wear at the upper portion of the liner ex- 
ceeds .025 in. 

“Considerable trouble was experienced with heads cracking 
at the valve bridge on account of the cooling system becoming 
air bound. This condition was improved by the application of 
vent pipes. Some few cylinder heads still crack at the valve 
bridges and some across the top at the injector opening. Close 
attention is given to regularly washing out the cooling system 
to remove scale that prevents proper dissipation of heat from 
the heads, liners and radiators. 

"Very little fuel-injector trouble is experienced and when it 
develops during a trip, the injector is replaced or the cylinder 
made inoperative, the same as on the Burlington." 

Mr. Wiles said that Diesel-electric locomotives operating be- 
tween Washington, D. C., and Jersey City, N. J., are used to 
protect the longer runs from Washington, D. C., to Washington, 
Ind., and Chicago. 

Following the presentation of the prepared discussions, there 
was a lively discussion from the floor. Tom Sawyer (American 
Locomotive Company) referred to Mr. Urbach's statement that 
pistons, piston rings, and cylinder liners are inspected each week 
and cited his own experience when, in 1926, pistons and liners 
were inspected but once a year and later only once in two years. 
Speaking of the fact that the Burlington has nine spare traction 
motors with only 34 in service, he suggested that the minimum 
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requirements in this respect were based on the scattered loca- 
tions of the runs and expressed the opinion that with 1,000 
motors in service it might not be necessary to increase the num- 
ber beyond the present nine. 

In reply, Mr. Urbach said that piston inspection on switching 
locomotives is through the inspection ports. On passenger loco- 
motives pistons are removed after 80,000 miles. Referring to 
Mr. Sawyer's comment on the number of spare motors, Mr. 
Urbach added that the stock of spare motors had been built up 
at a time when they were having a great deal of trouble with 
traction motors. 

E. H. Hall (general superintendent motive power and ma- 
chinery, C. & N. W.), recalled the various references to the 
cutting out of motors en route and inquired what was the crew 
assignment on these locomotives. Mr. Urbach said that cutting 
out traction motors was a shop job and that a motor failure 
required setting out the locomotive. He said that the Burling- 
ton locomotives are manned by an engineman and a fireman; 
that, at the outset, these men were picked for their evidence of 
interest in Diesel locomotive equipment. There are, he said. 
three supervisors of Diesel-electric and gas-electric equipment 
who work with this equipment the same as road foremen of 
engines do with steam locomotives. No other men are assigned 
to the trains, he said. 

John Purcell (assistant to vice-president, A. T. & S. F.) said 
that a maintainer accompanies the locomotive on the Santa Fe 
and that, with this man on the locomotive, it is possible to 
change pistons and carry out other details of maintenance work 
en route. 

Mr. Allstrand said that a mechanic was assigned to each road 
locomotive on the North Western. Inasmuch as they suspected 
at the outset that they might have electrical troubles, these men 
were chosen from among the electricians. He said these men 
are still assigned to the passenger runs on an eight-hour-day 
basis. In the new Chicago-Minneapolis Diesel-electric service 
he said that they do not contemplate assigning a maintainer. 


Further Development of the 
Reciprocating Locomotive 


As the result of failure to obtain unanimous approval of the 
theoretical power requirements and the number of locomotive 
driving wheels and cylinders required to haul a train of 1,000 
trailing tons at a sustained speed of 100 m.p.h., as covered by 
specifications in our first progress report, following discussion 
by the General Committee at the meeting June 29, 1938, it was 
decided that the Committee on Further Development of Recip- 
rocating Steam Locomotive should he continued and it was in- 
structed by the General Committee to work up plans for testing 
the latest types of steam locomotives, using a dynamometer car 
where necessary, and to submit recommendations to the General 
Committee. 

Consequently, your committee worked up plans to conduct tests 
on the Pennsylvania, Chicago & North Western and Union Pacific 
on level tangent track at speeds of 100 m.p.h., using a trailing 
load of 1,000 tons. These test runs were made in October, 1938. 
and the data collected were assembled in report form. This 
report and the recommendations of your committee contained 
therein were approved by the General Committee at its meeting 
March 24, 1939, and, because of its importance to member lines 
who might be considering the acquisition of new locomotives, it 
was decided to distribute the report in advance of the regular 
annual meeting. This has been done and the report is now in 
the hands of all member roads. 

The committee recommends that the above mentioned A. A. R. 
Passenger Locomotive Test Report be printed in the 1939 pro- 
ceedings as a permanent record. 

With further respect to this report, the committee respectfully 
calls particular attention to recommendations resulting from 
these tests contained in report of Subcommittee No. 2 which 
becomes a part of this report. 

The following divisions of the committee, namely: Subcom- 
mittee No. 1—technical, subcommittee No. 2—cylinders and 
valves, subcommittee No. 3—boiler, subcommittee No. 4— design. 
are now engaged in formulating recommendations for a general 
design of proposed locomotive capable of meeting the demands 
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indicated as necessary by the road tests which, incidentally, 
closely approximate the estimated requirements incorporated in 
Progress Report No. 1, viz., 


1—4,000 drawbar horsepower as required for a 1,000 ton 
trailing load at 100 m.p.h. sustained speed. 


2—Cylinder h.p.—6,400. 

3—Four-cylinder engine. 

4—Approximately 300 1b. boiler pressure and 750 deg. F. 
steam temperature at the boiler. 

5— Conventional radial-stayed type boiler. 

6—Factor of adhesion, 4.5 if possible. 

7—Boiler to be able to supply 100 per cent cylinder demand 
plus steam demand for auxiliarics. 

8— Calculations to be based on bituminous coal having 12,000 
B.t.u. 

9—Design of locomotive to be of conventional type, with pro- 
visions for streamlining. 

10—Driving-wheel arrangement to be 4-4 coupled. 

11—Engine designed for maximum curvature of 18 dcg. 

12—Driving-wheel diameter of 84 in. preferred. 

13—Anti-friction journal bearings throughout. 


The committee now has under consideration a project anticipat- 
ing the use of a locomotive for experimental purposes in con- 
nection with proving or disproving various recommendations for 
the improvement of existing locomotives and incorporating in 
the design of new steam locomotives. Further information re- 
garding this will be forthcoming at a later date, probably some 
months hence. 

Particular reference is called to report of Subcommittee No. 1 
with respect to recommendations concerning the question of 
counter-balancing of locomotives. In order to give this im- 
portant subject the necessary attention the committee has ap- 
pointed a special subcommittee composed of the following: W. 
I. Cantley (chairman), mechanical engineer, Mechanical Divi- 
sion, A. A. R.; E. G. Young, professor, University of Illinois, 
Urbana, Ill.; Lawford H. Fry, railway engineer, Edgewater Steel 
Company, Pittsburgh, Pa.; A. J. Townsend, Lima Locomotive 
Works, Inc. Lima, O.; H. Glaenzer, vice-president, Baldwin 
Locomotive Works, Philadelphia, Pa.; J. G. Blunt, mechanical 
engineer, American Locomotive Company, Schenectady, N. Y.; 
W. R. Elsey, mechanical engineer, Pennsylvania, Philadelphia, 
Pa.; K. Cartwright, mechanical engineer, New York, New Haven 
& Hartford, New Haven, Conn; H. H. Lanning, mechanical 
engineer, Atchison, Topeka & Santa Fe, Topeka, Kan. 

'This subcommittee has already started to function and it is 
hoped will be in position to make recommendations within a 
few months. 

Subcommittee No. 4— Design, will be in position to make avail- 
able a general drawing covering a tentative design of proposed 
locomotive capable of hauling a 1,000-ton train at a 100 m.p.h. 
sustained speed on tangent level track. This design will be forth- 
coming in the near future, at which time it will be made avail- 
able to the full membership of the association. 

The committee gratefully acknowledges the invaluable assist- 
ance and the cooperation extended by those who have par- 

. ticipated in its work, particularly the Pennsylvania, Chicago & 
North Western and Union Pacific, which furnished the equip- 
ment for the test runs and over which lines the tests were made. 


Report of Subcommittee No. 1— Technical 


The entire question of counterbalance is in a chaotic condi- 
tion. Quoting from a letter written by Mr. Cantley to Mr. Ellis 
on April 26, 1939: "As you will recall, there was a recommended 
practice of counterbalancing locomotives adopted in 1931*, but 
in 1934 the Committee on Locomotive Construction reviewed 
this matter, and included in their revision the cross-balancing 
of the intermediate drivers.** Since 1934, operating conditions 
of steam locomotives require schedules for considerably higher 


* Based on Mr. Riegel’s Subcommittee report in the 1930 Proceedings, 
which dealt with the main driving wheels only. 

** This is further explained in the last paragraph on page F-140A-1935 
of the Mechanical Division Manual which reads: "In cases where there are 
two main wheels such as the locomotives whose main rods are coupled to 
the main side rods, the second pair of main drivers should be cross- 
counterbalanced as well as given its portion of reciprocating balance as is 
done with the conventional type of coupling." 
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speeds than were required prior to 1934, and operating at these 
higher speeds of necessity requires more refinement in counter- 
balancing. . . . This has been demonstrated over the past year 
or more through some tests made by several roads at very high 
speeds." In view of these conditions and our own study of the 
conflicting processes now used in balancing, this subcommittee 
proposes to prepare a "primer" or "textbook" on counterbalance, 
in which there shall be set forth, with fully calculated examples, 
a full theoretical treatment of the dynamic counterbalance pro- 
cedure, which after approval by the main committee will be 
used in analyzing the balance conditions of several existing en- 
gines, and which may be of assistance to the new counter- 
balance committee elsewhere referred to. 

Further, in view of these conditions, this subcommittee placed 
before the main committee the recommendation that it recom- 
mend to the General Committee of the division a series of tests 
under service conditions designed (a) to determine the portion 
of the reciprocating weight, in terms of the weight and length 
of the locomotive, which may remain unbalanced, and (b) to 
determine the absolute merit, in terms of locomotive riding and 
rail effect, of various methods of balancing. 

[The chairman of this subcommittee is E. C. Schmidt.] 


Subcommittee No. 2—Cylinders and Valves 


On May 1, 1939, at Pittsburgh, Pa, Subcommittee No. 2, 
with full membership attendance, held a joint meeting with 
Subcommittee No. 1. 

The purpose of the meeting was to report on a proposed new 
valve gear and poppet valve design. The committee had before 
it a statement giving full information in connection with this 
proposed valve gear and poppet valve design based on cylinders 
21% in. by 26 in. Similar information was also shown for a 12- 
in. piston valve operated by a Walschaert valve gear. 

The joint committee discussed this information with relation 
to the problem of obtaining more efficient cylinder performance, 
particularly at high speeds. The conclusions reached are given 
below. 


RATIO oF EXPANSION 


High cylinder efficiency requires a high ratio of expansion, 
which means a short cut-off. With conventional valves and 
valve gears the limit of satisfactory operation is reached when 
the cut-off is shortened to about 25 per cent. If shorter cut- 
offs are tried the early release operates against full expansion 
and the early compression leads to excessive compression 
pressures. 

The information available regarding the new type valve gear 
and valve design indicates that with a cut-off of 15 per cent, or 
perhaps even less, a satisfactory sequence of valve events can 
be obtained. The resultant high ratio of expansion should give 
a correspondingly high degree of cylinder efficiency. The me- 
chanical problems involved in operating with short cut-offs were 
discussed. It was concluded that there does not seem to be any 
practical or theoretical objections to the use of a 15 per cent 
cut-off on a locomotive. This view is supported by stationary 
and marine engine practice. 


WatTER RATE 


The high ratios of expansion obtainable with poppet valves 
and special valve motion will produce high cylinder efficiency. 
It is believed that it should be possible to design cylinders to 
operate at 400 r.p.m. (100 m.p.h. with 84-in. drivers) with a 
water rate of 14 Ib. of steam per h.p.hr. With conventional 
cylinders, valves, and valve motion a water rate of 15 lb. per 
indicated horsepower per hour is considered to be good practice. 


CYLINDER DESIGN 


To obtain full benefit from improved valves and gears, all 
steam passages must be carefully designed. Ample cross-sectional 
area must be provided for the free flow of the steam from the 
boiler through the superheater and steam pipes to the steam 
chests. The steam-chest volume must be large and the cylinder 
passages smooth and of large area so that the quantity of steam 
required for maximum cylinder demand can be delivered without 
undue loss of pressure. The exhaust passages must also be of 


293 


ample cross-section so that the steam may be evacuated without 
building up unnecessary back pressure. 


LIMITATIONS ON CYLINDER HORSEPOWER 


Analysis of the performance of the locomotives used in the 
A. A. R. passenger locomotive tests of October, 1938, shows 
that the maximum cylinder horsepower was reached at speeds 
of 370 to 390 r.p.m., 70 to 80 miles an hour. At higher speeds 
the cylinder horsepower dropped off. The peak horsepower cor- 
responds to a definite rate of steam flow through the steam 
passages. The speed could be increased by increasing the rate 
of steam flow, but this entails greater frictional losses. These 
losses cut down the initial pressure and increase the back pres- 
sure so that the mean effective pressure is reduced. To main- 
tain these higher speeds the load must be reduced so that the 
locomotive operates at a lower cylinder horsepower rate. 

The joint committee points out that over-all locomotive effi- 
ciency can be improved and the speed at maximum horsepower 
can be raised if ample valve openings are obtained and if all 
cylinder passages are designed for a free flow of steam. 


RECOMMENDATION 


In presenting this report the joint subcommittees express 
the opinion that they have carried their study of the subject as 
far as they can go by theory alone. It has been shown that it 
should be possible to make considerable improvement over the 
efficiency obtainable with conventional cylinders and valves. The 
next step is to demonstrate this improvement in practice. 

The joint subcommittee recommends strongly that the A. A. R. 
Mechanical Division be asked to carry out tests of a locomotive 
fitted with improved cylinders, valve gear and poppet valves. 
Such tests would show the advantages to be obtained from high 
ratios of expansion and unrestricted steam flow. 

[The chairman of subcommittee No. 2 is Lawford H. Fry.] 


Report of Subcommittee No. 3—Boilers 


The subcommittee made a study of the comparative advantages 
of Belpaire vs. radial-stay type back-end construction. It also 
considered the barrel-type combustion chamber with moderate 
depth of throat sheet vs. shallow throat sheet with a long fire- 
box equipped with a Gaines arch. 

In studying the steam rating for the boiler, we considered 
available data from Pennsylvania tests, from the C. & O. and 
from the New York Central Gardenville test, and designed a 
boiler for 105,000 Ib. of steam per hour on the basis of no 
allowance for the feedwater heater, for coal with 12,000 B.t.u. 
and for a reasonable rate of combustion with a horizontal mud 
ring to obtain a level grate. 

The subcommittee accordingly prepared a preliminary boiler 
design which has been sent to the chairman, Subcommittee No. 4. 
This design is based on an assumed evaporation of 5.4 lb. of 
water per lb. of coal and an evaporation of 20.6 Ib. of water per 
sq. ft. of heating surface, which will mean a coal consumption 
of 19,500 Ib. per hour and 152 Ib. per sq. ft. of grate per hr. 

' Our committee has discussed possible improvements in boiler 
performance of existing locomotives rather informally and offers 
the following comments: 

1—The addition of brick arches and superheaters to existing 
locomotives which were not so equipped has been done to a very 
general extent and there are probably few existing locomotives 
now without these accessories to which their application would 
be justified. We have considered various forms of circulating 
devices in fireboxes and believe that further experience in actual 
service may warrant some definite recommendations later on. 

2—We have had some discussion on suggested basic modifica- 
tions in the design of brick arches and superheaters, but do not 
feel that the time is ripe for definite recommendations. 

3—Possible changes in connection with improvement in the 
cross-sectional area of dry pipe, throttle pipe and steam passages 
would, no doubt, in many cases reduce the drop in steam pres- 
sure at the cylinders and the committee feels that studies of 
this character would in specific cases be worth while, but as yet, 
no definite recommendations are made. 

4—We are informed that an experimental application of an 
automatic stoker discharging fuel into the firebox from the front 
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end instead of the rear is showing good results and reducing 
cinder cutting very materially. This application, however, is still 
in a preliminary stage and no definite report can be offered at 
this time. 

5—In connection with the use of automatic stokers a definite 
check-up on the type of grate bars may result in fuel saving 
and better combustion. 

A comprehensive study of drafting arrangements in the smoke- 
box might also result in suggested changes that would improve 
combustion and improve the steaming qualities of existing boilers. 

[The chairman of this subcommittee is J. B. Ennis.] 

The report was signed by D. S. Ellis (chairman), chief 
mechanical officer, Chesapeake & Ohio; W. I. Cantley (vice- 
chairman), mechanical engineer, mechanical division, Association 
of American Railroads; W. R. Hedeman, engineer tests, Balti- 
more & Ohio; J. E. Ennis, engineering assistant, New York 
Central; W. R. Elsey, mechanical engineer, Pennsylvania; J. M. 
Nicholson, mechanical superintendent, Atchison, Topeka & Santa 
Fe; Lawford H. Fry, railway engineer, Edgewater Steel Com- 
pany; W. E. Woodard, vice-president, Lima Locomotive Works, 
Inc.; H. Glaenzer, vice-president, Baldwin Locomotive Works; 
J. B. Ennis, vice-president, American Locomotive Company; E. 
G. Bailey, vice-president, Babcock & Wilcox Company; and 
Edward C. Schmidt, professor of railway engineering, University 
of Illinois. 

Discussion 

Representatives of the three steam locomotive builders who 
were invited to discuss this report united in emphasizing the 
importance of the proposed road tests which will serve as a 
definite basis for recommendations regarding such important 
locomotive details as counterbalancing, new types of valve gear, 
valves, etc. W. H. Winterrowd, vice-president, Baldwin Loco- 
motive Works, said that the report is a valuable contribution to 
progress in locomotive design and suggested that arrangements 
be made to keep the proposed textbook on counterbalancing up 
to date so that it will be of maximum value for reference pur- 
poses. He requested that the committee clarify its meaning 
whenever reference is made to the length and weight of a loco- 
motive to indicate whether the tender is included, as tender 
weight may be given consideration under certain conditions in 
deciding what proportion of the reciprocating weights must be 
balanced. 

Mr. Winterrowd said that the poppet-type valve as now de- 
veloped looks promising, especially when combined with suitable 
design for a minimum pressure drop in the steam pipes and 
minimum back pressure. He also referred to the desirability of 
having locomotives designed for a large cruising radius and 
maximum availability. He said that further substantial improve- 
ments in steam locomotives are now under way and that, for 
best results, high capacity and reliability of performance must be 
combined with relatively low first cost and maintenance expense. 

J. B. Ennis, vice-president, American Locomotive Company, 
said that reciprocating steam locomotive design has made im- 
portant advances in recent years and that still further improve- 
ments can be made. He stressed the importance of laboratory 
research, supplemented by road tests of various important parts 
of steam locomotives, particularly in view of the lack of com- 
plete performance data covering these various details at speeds 
of 80 to 100 m.p.h. 

Mr. Ennis called attention to the formulae used in calculating 
locomotive horsepower and said that “They represent what would 
be expected from a locomotive 15 or 20 years old, but, today, 
they are very much on the conservative side and the modern 
passenger locomotive develops its drawbar horgepower at con- 
siderably higher speeds than indicated by these curves. Further- 
more, it maintains its power at a better ratio than shown at the 
higher speeds. No criticism should be offered as to the use of 
these formulae in this case, for the reason that no universally 
accepted formula is in use today for determining the horsepower 
for modern locomotives. All of the methods in use for the 
calculation of steam locomotive horsepower, with which I am 
acquainted, indicate that much better performance could be ex- 
pected. This is also borne out in the report by the partial curves 
of actual drawbar horsepower produced by the three locomotives 
tested, the peaks in these cases being apparently from 50 to 60 
m. p. h. Comparisons between these calculated curves and the 
information given with respect to indicated horsepower should 
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be most carefully made in order that one does not draw erroneous 
conclusions. Again, this emphasizes the necessity of securing 
additional test data under conditions of high-speed operation, and 
it is hoped that such tests can be made and full dynamometer and 
indicator records obtained.” He also said that a study should 
be made of important locomotive details which give promise of 
improvement and suggested tests to determine actual net results, 
bearing in mind that desirable reductions in steam and fuel con- 
sumption should be secured but not at the sacrifice of availability 
or low maintenance cost. 

W. E. Woodard, vice-president, Lima Locomotive Works, 
Inc., complimented the committee on its constructive work which 
he said will have a decided influence upon future improvements 
in steam motive power. He indicated that several potentially 
important developments in locomotive design are either ready for 
the testing stage, or nearing that point. Laboratory tests, con- 
ducted under proper conditions, may supply information which 
will save a large amount of time and expense when the test 
application stage is reached. 

Mr. Woodard referred to certain experience gained in labora- 
tory tests in connection with the poppet-valve development re- 
ferred to in the sub-committee’s report. He said “In operating 
the apparatus on the block tests for observation, it was soon 
found that it is absolutely essential to produce the various parts 
of the motion by precision methods and use anti-friction bearings 
throughout in order to secure a mechanism which, at speeds up 
to 120 m. p. h., will not deflect or have lost motion. Distorted 
valve events at high speeds is one of the limitations of our 
present form of valve motions and it became evident early in our 
laboratory tests that such refinements were required to avoid dis- 
tortions in the new gear. I mention this as an example the refine- 
ments which are going to be required in further design develop- 
ments." 

In closing his remarks, he referred to the subject of locomo- 
tive back pressure as influenced by exhaust-passage design and 
said that tests, carried out by releasing definite volumes of air 
at varying pressures through different forms of exhaust passages 
cast from plastic wood, have provided useful and interesting in- 
formation. Also that the results are being incorporated in a set 
of cylinders now under construction. Mr. Woodard referred to 
these subjects only as examples of improvements which may well 
be tests in the experimental locomotive referred to in the com- 
mitte's report. 

(The report was accepted and ordered printed in the pro- 
ceedings.) 


Gisholt Speed Selector 


The Gisholt Speed Selector, illustrated, has been de- 
veloped recently for obtaining easily and quickly any one 
of the 12 available spindle speeds on Nos. 3, 4 and 5 ram- 
type universal turret lathes, made by the Gisholt Machine 
Company, Madison, Wis. The device is power driven 
and the operator simply sets a dial and the machine auto- 
matically makes the shift to give the correct spindle 
speed. The Speed Selector is particularly useful in 
keeping machines running and tools cutting at most 
efficient speeds. 

Very often production is low because operators dis- 
like to change speeds for varying diameters of work, 
especially if much effort is required. The Speed Selector 
makes speed changing (and speed selection) so easy 
for the operator that he will enjoy changing to the right 
speed. This helps to keep machines running at the most 
efficient cutting speeds at all times and is said in some 
instances to have increased production 50 per cent. 

The Gisholt Speed Selector provides three types or 
methods of operation. The one used depends upon the 
particular work at hand. The first is the "Direct" 
method of operation where spindle speeds are changed 
simply by turning the dial to the desired spindle speed 
or to the diameter of the particular cut being taken. 
Immediately upon making this setting, the machine auto- 
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Speed Selector which greatly facilitates the use of correct spindle 
speeds on Gisholt Nos. 3, 4 and 5 ram-type universal turret lathes 


matically makes the shift and the spindle rotates at the 
desired speed. The dial is conveniently located at the 
front of the headstock and close to the work where it is 
well within the operator’s range of vision. All numbers 
on the dials can be easily read at a glance. It is also 
within the normal operating zone and the operator may 
set the dial with his left hand while indexing the turret 
with his right hand. Thus, the time for changing speeds 
is absorbed in the regular machine operation which re- 
sults in a further increase in production. 

The second is the ‘‘Pre-Set” method where the desired 
spindle speed for the next cut may be selected and pre- 
set in advance of the actual speed change. That is, 
while one cut is in progress, the speed for the next cut 
may be selected by turning the dial. The speed change 
is then instantly made by merely touching the trip. The 
actual shifting is done automatically by the machine. 
Here again the time for speed changing is absorbed 
during the cutting operation. 

The third is the “High-Low” method which may be 
used at any time in conjunction with either the "Direct" 
or “Pre-Set” operation. This method provides a quick 
change between high and low speeds and vice versa. On 
most work, a high spindle speed is required for drilling, 
boring, turning or facing and a low speed for threading, 
tapping, forming or reaming. When the machine is 
operated in any one of the six high speeds by merely 
pressing the trip a corresponding low speed is instantly 
produced. The machine may be returned to the high 
speed by lifting the same trip. All spindle speed changes 
are made without stopping the spindle or releasing the 
main drive clutch. 

The hand wheel controls both the inner dial and the 
outer dial. The 12 available spindle speeds ranging from 
28 to 730 r. p. m. are marked on the outer dial. The 
work diameters from 14 in. to 12 in. are marked on the 
inner dial and may be seen through the slots in the outer 
dial. The work diameters are graduated in small incre- 
ments for both bar work and chucking work so that the 
most efficient spindle speed may be easily determined 
at a glance. 

The cutting speeds, which range from 40 to 600 ft. 
per min., may be seen through the opening at the front 
of the hand wheel. In operation, the proper cutting 
speed for the particular metal being turned and the tools 
used is set on this dial by means of the knurled wheel. 
After this is once set, it is not necessary to change it 
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until working on a different metal or with different 
cutting tools which require more or less feet per minute 
cutting speed for efficient cutting and for long tool life. 

Therefore, any adjustment of the cutting speed pro- 
duces a corresponding change in the relative position of 
the diameters, and the most efficient cutting speed will 
be maintained at all times for each diameter of work by 
merely turning the dial to that diameter. It can be 
readily seen that it is not necessary for the operator to 
stop and deliberate or calculate which will be the most 
efficient speed for the next cut. Nor will he have to 
depend upon trial and error method for selecting the 
proper cutting speed. The speed selector does all that 
for him and all that is necessary is to turn the dial to the 
diameter of the cut and the machine will be operating at 
its top efficiency. 


Hi-Duty Nut Tapper 


Several new patented features of construction have been 
incorporated in the line of Gaterman tapping machines 
which was recently purchased and will in the future be 
manufactured by the L. J. Kaufman Manufacturing 
Company, Manitowoc, Wis. For example, the new Hi- 
duty nut tapper has been designed to operate on the same 
principle as hand tapping, but with far more sensitivity, 
as the working strain is weighed to a fraction of an ounce. 
It is claimed that the absence of unreliable friction ad- 
justments positively prevents tap breakage. 

This machine is made in two sizes. The No. 5 will 
handle 1%-in. to 34-in. taps in steel and the No. 10 from 
5&-in. to 175-in. taps in steel. Larger taps can be handled 


Hi-duty nut tapping machine designed for high production without 
tap breakage 
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in materials such as cast iron, aluminum, magnesium, 
and plastics. The drive mechanism is fully geared and 
enclosed in an oil-tight housing. Complete automatic 
lubrication is attained by splash and force-feed systems. 
Any necessary adjustment to clutches or internal mechan- 
ism may now be made from the outside without remov- 
ing the spindle or clutch assemblies. Two levers govern 
the 4-speed geared transmission of the No. 5 machine 
and the 6-speed transmission on the No. 10 machine. 

Tapping-torque pressure can be controlled or ad- 
justed while the spindle is in operation. Lead screws 
can be furnished which permit holding the true tap pitch 
in any material. This is sometimes wanted in soft ma- 
terials such as plastics, or when threads are to start in 
a definite relation with the surface or with mating parts. 
For instance, it is said that a steep taper thread tap can 
be run in and out of a hole a dozen times without dam- 
aging the thread cut in the first pass. 


Sectional Bronze-Iron Packing 


For Locomotive Valves 


The Koppers Company, American Hammered Piston 
Ring Division, Baltimore, Md., has developed a sectional 
bronze-iron packing ring for piston-valve cylinders. The 
valve packing consists of bronze and cast-iron segments, 
steel restraining ring, and a steel expander. It is similar 
in construction and design to the sectional bronze-iron 
flanged main cylinder packing made by this company. 

The diameter of the valve is considerably less than the 
diameter of the valve bushing, and the flanges of the 
packing rings extend across the face of the valve so 
that the valve rides on the packing ring and is thus 
protected from wear. The same valve may be used in 
standard and oversize bushings, the difference in size 
being taken up by an increase in the thickness of the 
packing-ring flanges. 

The tension on the bronze-iron sectional valve ring is 
supplied by an expander made of heat-resisting alloy 
steel which presses the bronze-iron rings outwardly 
against the bushing with a constant and comparatively 
light pressure. 

The flexibility of the segmental construction makes the 
packing ring adapt itself to the contour of the cylinder 
which is out-of-round or tapered. As only the packing 
comes in contact with the valve bushing, there is no wear 
on the valve. These packing rings are free to rotate in 
the grooves. The restraining ring prevents joint aline- 
ment and prevents the segments from springing out and 
catching on the ports of the valve bushing. 


Koppers American bronze-iron packing for locomotive valves 
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Drill chuck designed so that the drill may be fed out as desired by a screw arrangement 


Feed-As-You-Need Chuck 


A new Feed-As-You-Need chuck has recently been de- 
veloped by Scully-Jones & Company, Chicago, which is 
of ingenious and rugged construction, designed to hold 
a drill within the chuck body and feed it out by means 
of a screw arrangement as shown in the illustration. 
This permits the operator to adjust the drill so that it 
will go through the work and the drill bushing. With 
this method of holding and driving drills, there is a 
tendency to reduce or eliminate breakage because of the 
shorter grip. 

The Feed-As-You-Need chuck can be adapted to drill- 
ing, counter-boring and spot-placing to a given depth 
with the use of the proper combinations. In multiple- 
spindle machines, all drills can be adjusted to project the 
desired distance from the spindle. The chuck is made 
with either Morse taper or straight shanks, and at pres- 
ent is furnished only for drills up to %¢-in. size, with 
115 in. in maximum projection. 

Drills with broken shanks, tips, etc., can be salvaged 
and reused by the use of this chuck. All that is neces- 
sary is to grind a flat on the drill to fit the slot in the 
chuck, and then adjust the drill to the desired depth. 


Die-Cutting Band Saw 


In 1935 Continental Machines, Inc., Minneapolis, Minn., 
placed on the market what was said to be the first all- 
purpose die-cutting band saw. The machine was made 
possible by the development of very narrow band-saw 
blades which came out about that time. Since then, these 
narrow saws have been developed to a still higher point 
of toughness and are made in still narrower widths. 

As a die-making machine, the new Model V-36 band 
saw, is designed to cut shapes and contours in any metal 
or material. It cuts at the rate of 1% in. per min. in 
l-in. tool steel. In cast iron, it cuts 314 sq. in. per min. 
Tilting the work table makes it possible to cut angles 
as well as contours in one operation. The saw blade 
leaves a slit only 46 in. wide and cuts the toughest stain- 
less and high-carbon steels, as well as aluminum, brass, 
plastics and the softer substances. The saws cost about 
80 cents per band, and are designed to last for over 600 
sq. in. of cutting. For internal cuts saws are instantly 
welded into bands with an automatic butt welder in the 
machine. 

The new machine is massive and rugged in construc- 
tion. It has a 36-in. throat and 10-in. work height ca- 
pacity. It is built of arc-welded steel, and the housing 
also serves as the frame of the machine. It weighs 
1775 1b., complete. The work table tilts in four direc- 
tions, is 30 in. square and 2% in. thick, of box type 
construction. 

A 1-hp. motor drives the machine, first, through spe- 
cial Bakelite pulleys which give infinitely variable speed. 
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and then through a silent transmission. The transmis- 
sion contains eight helical gears, which run in oil. A 
speed range from zero to 1,500 surface ft. per min, is 
available in this machine, and a tachometer dial is con- 
veniently located to indicate the exact speed. The cor- 
rect speed to use for contour sawing is shown on another 
dial on the machine, which is called the job selector. 

A %-hp. motor drives a small grinder wheel, mounted 
in the panel just under the automatic butt welder for 
removing the flash of the weld on the.saw bands. An 
entirely new type of saw guide has been developed for 
this machine which holds the back of the saws more 
securely and closer to the work both below and above 
the work table. These guides are adjustable for wear. 

A new piston-type pump is employed for the air jet, 
which keeps chips from accumulating at the point of 
work. Ball bearings are used throughout the entire ma- 
chine at wearing points. Furnished with this new model 
is a three-power illuminated magnifying glass for close 
work, 20 saws, two files, and three polishing bands. 
The electric wiring is centered in one built-in junction 
box, and each machine is shipped ready to run. 

This machine operates file bands and polishing bands 
for jobs that require high finish after the sawing opera- 
tion. The Doall is basically a shape-cutting machine, 
using narrow band saws, but it is possible to use abrad- 
ing bands in addition to the saw bands. - It is said to 
take only a minute to change bands. 


The Doall Model V-36 all-purpose die-cutting band saw 
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EDITORIALS 


Labor-Saving Versus 
Labor-Serving Machinery 


Does modern high-production machinery which saves 
such vast amounts of manual work in many manufac- 
turing and maintenance operations really harm labor by 
reducing the number of jobs available, or does it help 
labor by increasing the number of jobs in the aggregate, 
raising rates of pay and improving the general standard 
of living? In other words, is modern labor-saving shop 
machinery a detriment, or is it truly labor-serzing in 
the broadest sense of the term? 

A discussion of the more or less involved and inter- 
related aspects of this question may well be left to 
experienced economists, but the fundamental consider- 
ation seems to be fairly clear. It simply is not true, 
as too many people believe, that a given machine which 
doubles the output per man cuts employment in half, 
and endless examples may be cited to controvert this 
statement. The automotive industry is frequently men- 
tioned as a shining example of mechanization which 
vastly multiplies both output per man and total em- 
ployment. Similarly, spinning and weaving machinery 
in this country is said to produce more cloth annually 
than the entire working population could make, laboring 
365 days a year and using the spinning and weaving 
methods of the early American colonists. If this mod- 
ern textile machinery is not labor-serving, why not 
scrap it in the interests of the national welfare? Simply 
because it gives employment to about 2,000,000 Amer- 
ican workers, as compared to a negligible number in 
India, for example, which still makes cloth largely by 
hand-weaving methods. 

A discussion of machinery and the American standard 
of living, recently published by the Machinery and AI- 
lied Products Institute contains the following pertinent 
statements: “The highly developed technological so- 
ciety in America has provided more jobs in proportion 
to population than have been provided outside of agri- 
culture in any society in the world of which we have 
record. 

"In 1870 about 32 per cent of the population of the 
United States was gainfully employed, according to the 
United States census. This figure rose decade by dec- 
ade. In 1930 it was about 40 per cent. Even in the 
years of the most severe depression in the 1930's the 
percentage of the population employed was higher than 
in periods considered prosperous prior to 1900. 

"Few occupations have been affected more by 
mechanization than those in the manufacturing and 
mechanical industries. Yet, employment today in these 
industries is almost four times as high as in 1870, 
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whereas population is less than two and one quarter 
times as large as in 1870. During this period, fifteen 
major manufacturing industries have been developed as 
a result of technological advance. They provide direct 
employment for approximately 1.5 million workers." 

And what does all this have to do with running a 
railroad shop or enginehouse? Simply this—Mechan- 
ical department appropriations for new work and even 
for necessary maintenance operations are definitely 
limited on most roads under present conditions, and 
any man-hours of labor saved by a modern machine in 
one operation are available for other badly needed work. 
In addition, it may be said that labor-saving machinery 
which reduces unit prices, increases wage rates and 
stimulates general employment has a highly-favorable 
effect upon railway car loadings and earnings, thus 
completing the circle and making possible the employ- 
ment of additional railway workers. Improved modern 
shop machinery and equipment, when installed in rail- 
way locomotive shops, car shops and engine terminals, 
is therefore not only labor-saving, but labor-serving. 


Accurate Wheel Work 
Of Increasing Importance 


The advent of high-speed train operation in this coun- 
try is rapidly bringing out into the open a number of 
problems that were not known or considered of great 
consequence when train speeds were in the lower ranges. 
Without doubt one of the most important of these is 
wheels and the railroads are now faced with the neces- 
sity of making a number of changes in practices and 
shop equipment for the purpose of correcting many 
existing difficulties and anticipating others that may de- 
velop in the future. 

Like most other problems of a mechanical nature 
those which are related to the use of wheels under 
rolling equipment on railroads may be viewed from two 
standpoints—from that of design and manufacture and 
from the standpoint of maintenance. The latter cate- 
gory embraces the whole subject of wheel shop prac- 
tice and it is upon that subject that this comment is 
directed—whatever problems there may be relating to 
manufacture seem to be very well taken care of by 
those upon whom the responsibility rests. 

It has been said that the requirements for a good pair 
of wheels are rather simple; that the axles be accurately 
machined, the wheels exact mates, wheel bores concen- 
tric with the treads, the treads smooth and round with- 
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1n close limits and the whole assembly mounted to gage 
and in balance. That these requirements are not so 
easily attained may be attested to by the fact that many 
roads are having troubles that, upon investigation, may 
be traced directly to faulty wheel-shop practices. It 
is significant that the A. A. R. Wheel Committee took 
occasion in this year’s report to call the attention of 
the Mechanical Division members to the shortcomings 
of many roads in the matter of shop practice and in- 
cluded the rather startling statement that a recent 
survey disclosed the fact that out of 61 shops inspected 
only 44 per cent were rated as carrying on their wheel 
work in conformity with the standards set forth in the 
Wheel and Axle Manual. - 

In all fairness to the men who are responsible for 
wheel-shop work it should be said that it is surprising 
that there is not a great deal more inaccurate work 
turned out when the character of the equipment and 
tools with which they have to work is considered. Many 
important shops are trying to turn out good work 
with axle lathes, wheel lathes, boring mills and mount- 
ing presses that passed the peak of their economic 
usefulness several years ago. There is no excuse what- 
soever for any road operating trains at high speeds 
to set a standard in wheel work that is anything less 
than the requirements of the Wheel and Axle Manual 
and it should be obvious, in’ many shops, that those re- 
quirements cannot be met with the tools and equipment 
now at the disposal of the workmen. 

Aside from the question of the routine operations of 
wheel work there are two subjects now coming to the 
front that are worthy of the most careful consideration, 
namely; the grinding of wheel treads and the dynamic 
balancing of mounted wheels and axles. The grinding 
of wheels, particularly chilled-iron wheels, has been 
performed for a long time but it took high-speed train 
operation to direct attention to some of the faults that 
may be corrected and the advantages to be gained by 
grinding practice. With modern wheel-tread grinders 
it is possible to produce finished mounted wheels with 
treads of identical circumference, concentric with the 
journal and with a perfectly smooth surface for rail 
contact. Grinding also affords a means of checking the 
accuracy of the preceding fabricating operations. Ad- 
vantages to be gained are a reduction of noise incident 
to wheel and rail contact, reduction of vibration and a 
reduction in the cost of maintenance of trucks and truck 
parts. 

As for dynamic balancing, two roads, to our knowl- 
edge, are now balancing wheels by this method. It has 
been practiced in Europe for some time. There is, how- 
ever, a wide difference of opinion, in this country, con- 
cerning this practice, with its opponents taking the posi- 
tion that the amount of unbalance likely to exist in pas- 
senger-car wheels is negligible, so far as its effect on 
the riding of the car is concerned. 

Probably the most important thing in connection 
with wheels and wheel work is the fact that operation 
at speeds in the 60- to 100-mile zone has taken this 
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subject out of the realm of the past, where somewhat 
rough practices were considered good enough, and pro- 
jected it into a new field where the utmost in precision 
methods will be required to produce the results that both 
safety and comfort demand. The day of guesswork is 
gone. It is essential that those who are responsible for 
wheel work view every new development with an open 
mind and lend their support to whatever scientific re; 
search may be needed to develop the best practices. 


Motive Power — 
Steam and Diesel 


It is significant that the two items on the program 
at the Mechanical Division meeting held at New York, 
June 28, 29, and 30, which were best discussed, dealt 
with the operation and development of rival forms of 
motive power. The presentation of the paper on the 
operation of Diesel-electric locomotives by H. H. Ur- 
bach brought forth three prepared discussions as well 
as a lively and spontaneous exchange of questions and 
answers concerning various phases of the operation of 
Diesel locomotives in passenger-train service. 

This paper presented an excellent opportunity for a 
free discussion of the general methods of operation and 
maintenance of Diesel-electric locomotives. It was the 
first opportunity for a discussion of operating costs, 
since there has been sufficient experience to give cost 
figures real significance. This applies to the Diesel- 
electric locomotives in switching service alone, however, 
as neither the paper nor the discussion dealt quantita- 
tively or specifically with costs in passenger service. 

The point most stressed in favor of Diesel-electric 
locomotives, both in switching and road passenger serv- 
ice, is the high percentage of availability and the rela- 
tively small amount of standby protection required. 
Some of its other obvious advantages are greater clean- 
liness, or at least freedom from cinders; its high rate 
of acceleration through the lower speed range; the uni- 
form torque, and perfect rotating balance of its driving 
axles, and its ability to make long non-stop runs. 

The report on the Further Development of Recipro- 
cating Steam Locomotives brings into the open the con- 
structive effort which is being made by the steam loco- 
motive builders and, to some extent, co-ordinated by 
the Mechanical Division, toward the removal or setting 
back of limitations as to speed and capacity of the re- 
ciprocating steam locomotive for passenger-train serv- 
ice. Perhaps the two most important of these limita- 
tions now under consideration are counterbalancing and 
inadequate provisions for the inflow and outflow of 
steam at the cylinders. 

It is a matter of interest, however, that the report. 
does not deal with the advantages of the steam locomo- 
tive in comparison with its principal present competi- 
tor. What are they? Do they relate to operating con- 
venience? This would not seem to be the case con- 
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sidering the general opinion of those who have had 
experience with Diesel locomotive operation that it is 
simpler to operate and service than the steam loco- 
motive. While it requires the development of a dif- 
ferent routine in the matter of maintenance, the evidence 
seems to indicate that there are no inherent difficulties 
which are greater in dealing with in this type of motive 
power than railroad men have long been accustomed to 
in dealing with steam motive power. 

It would seem, then, that the advantages of the steam 
locomotive do not lie in the locomotive itself, but that 
they must be looked for in the field of ultimate economy. 
Here the obvious advantage of the steam locomotive is 
its much lower first cost per horsepower of rated 
capacity. Laying aside all questions of the relative 
availability of oil and coal as locomotive fuel, it would 
seem that, if the first cost per unit of capacity of the 
Diesel locomotive were to be reduced and the first cost 
of the steam locomotive were to be increased to a point 
where the two were equal, there would be little ques- 
tion as to which of the two types of motive power would 
be selected for road passenger service. 

Aside, then, from the question of maintenance cost, 
which has not yet been clearly determined in road 
service, and the question of fuel availability, which at 
the moment is attracting no particular attention, the 
advantage of the steam locomotive lies almost entirely, 
if not exclusively, in its lower first cost. In connection 
with whatever refinements or changes in design and 
construction are contemplated, in furthering the develop- 
ment of the steam locomotive in the present competitive 
situation, therefore, the exploitation of this advantage 
should always be kept in mind. 


Smoother-Operating 
Passenger Trains 


A development of importance to the improvement of 
future smoothness of operation of passenger trains is 
dealt with in the report of the Committee on Couplers 
and Draft Gears presented at the Mechanical Division 
meeting held at New York, June 28, 29, and 30. This 
is the tentative proposal of general characteristics and 
limitations for a passenger-car draft gear which, if 
finally adopted, should do much to relieve the occupants 
of railway passenger vehicles from horizontal accelera- 
tion and deceleration shocks to which they are now 
frequently subjected. The feature of the gear which is 
likely to have most effect on this condition is the pro- 
posed limitation of initial compression to 3.000 Ib. 

The ideal draft gear or, indeed, an ideal cushioning 
device for any type of service is one which is smooth 
in its build-up of resistance to applied force from the 
moment the force begins to build up. Practically, so 
long as the initial compression to be overcome does not 
exceed the frictional resistance to movement, the effect 
should be entirely satisfactory. 
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The proposed initial compression of about 3,000 Ib. 
is probably as low as it is practicable to go with assur- 
ance of maintaining a slack-free friction draft gear for 
a reasonable service period. Applied to cars with pres- 
ent conventional couplings, which do not completely 
control the slack, however, such a minimum will not 
protect the cars in a train from some shocks in the 
sudden change of acceleration due to the successive ap- 
plication of force to the cars in the train. Under 
certain conditions of starting and stopping the indi- 
vidual vehicles in the train would be subject to accelera- 
tion or deceleration rates varying from, say, 0.2 to 
about ] ft. per sec. per sec. Such rates of acceleration 
or deceleration seem very low. The late Dr. C. F. 
Hirshfeld, in his investigations for the Electric Rail- 
way Presidents’ Conference Committee, however, found 
that the rate of acceleration or deceleration which could 
be developed without discomfort, depended upon the 
rate of change of the rate of acceleration, rather than 
upon the total rate of acceleration finally reached. The 
difficulty with the rates of acceleration and deceleration 
developed as the result of initial compression is the 
rapidity with which they are developed. 

If a draft gear of the proposed characteristics is 
applied to cars with tight-lock couplers, however, so 
that the amount of free slack between cars is practically 
eliminated and placed in control of the draft gear, the 
maximum accelerating or decelerating etfect of the un- 
cushioned force due to initial compression will be about 
3,000 Ib. applied to the entire weight of the train. With 
a train made up of ten cars each weighing 50 tons, for 
instance, the maximum effect would be scarcely more 
than an acceleration or deceleration rate of 0.1 ft. per 
sec. per sec. This would largely be offset by the total 
resistance of the train and the effect on the occupants of 
the cars would probably be satisfactory. 

The combination of a draft gear meeting the general 
characteristics proposed by the committee with the tight- 
lock coupler promises a decided advance in the smooth- 
ness of passenger-train operation. 


New Books 


A. S. T. M. SPECIFICATIONS FOR PIPE AND PIPING Ma- 
TERIALS FOR HicGH-TEMPERATURE AND HIGH-PREs- 
SURE SERVICES. Published by the American Socicty 
for Testing Materials, 60 S. Broad st., Philadelphia, 
Pa. 128 pages; spiral-ring binding. Price, $1.25. 

Eighteen specifications covering carbon-steel and 

alloy-steel piping and tubing. castings. forgings, and 

bolting for central-station power plants or similar in- 
dustrial installations of piping materials have been 
brought together in this reprint from copyrighted pub- 
lications of the American Society for Testing Materials. 

Several of the specifications have been approved as 

American standards by the American Standards Asso- 

ciation and a number have been adopted by the Boiler 

Code Committee of the American Society of Mechan- 

ical Engineers. 
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METHODS AND MACHINERY THAT GUARD LIMA QUALITY 


TIGHT TANKS 


Men with railroad training manage Lima. They 
know the nuisance of a leaky tank. 


Therefore extra precautions are taken in the Lima 
tank shop to make tanks tight. 


Laying out, cutting, drilling, punching, forming, 
riveting and welding of plates for tanks have close 
supervision. Liberal use of templates assists in 
maintaining accuracy. 


P" LIMA 
LIMA LOCOMOTIVE WORKS (ET "TS TTO INCORPORATED, LIMA, OHIO 
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High Spots in 


Railway Affairs... 


Motor Transport 
Continues to Grow 


The Interstate Commerce Commission’s 
Bureau of Statistics and Bureau of Motor 
Carriers reports that Class 1 motor car- 
riers of passengers reported March rev- 
enues of $7,659,598 as compared with $7,- 
052,867 for March, 1938, an increase of 
8.6 per cent. The number of passengers 
carried increased 11 per cent, from 9,554,- 
965 to 10,457,676. It is significant that the 
non-commutation passenger revenues of 
the railroads were less than 1 per cent 
greater in March this year than in March 
last year, and the railroad passengers car- 
ried were 12 per cent fewer than in March 
of last year. The American Trucking 
Associations report that 212 carriers in 37 
states showed total loadings of 1,072,301 
tons during May, as compared with 968,- 
874 tons in April and 808,088 tons in May 
of last year. The May figures this year 
mark the highest movement of revenue 
freight by motor trucks in any single 
month since January, 1938, when the sta- 
tistics were first compiled. 


Harriman Safety Awards 


In contrast to the Railroad Employees’ 
National Safety Contest, held under the 
direction of the National Safety Council, 
which awards medals each year for the 
best record for safety to employees, the 
E. H. Harriman Medals are awarded for 
the best safety performance, based upon 
the accident records as a whole as com- 
piled by the Interstate Commerce Com- 


mission. This award was established by’ 


Mrs. Mary W. Harriman in 1913, in mem- 
ory of E. H. Harriman. It is continued 
now by W. A. and E. R. Harriman, sons 
of E. H. Harriman, and is sponsored by 
the American Museum of Safety. The 
Norfolk & Western received the gold 
medal for the best 1938 safety perform- 
ance among the larger railroads. It has 
reduced passenger casualties in proportion 
to passenger-miles 86 per cent since 1923- 
25, and employee casualties in proportion 
to employee-hours, 84 per cent. The Du- 
luth, Missabe & Iron Range, which re- 
ceived the silver medal for the best show- 
ing among those roads operating between 
one and ten million locomotive-miles, did 
not record a single casualty to passengers, 
trespassers or at grade crossings in 1938, 
and only two minor employee injuries were 
sustained on that road during the year. 
The Lake Superior & Ishpeming, which 
received the bronze medal for roads with 
less than one million locomotive-miles, has 
operated for seven consecutive years with- 
out an employee fatality; moreover, like 
the Duluth, Missabe & Iron Range, a pas- 
senger has never been killed. 
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I. C. C. Streamlines 


Undoubtedly the Interstate Commerce 
Commission has been a bit jittery about 
the many criticisms that have been di- 
rected against it in the past few years. 
While the terms of the individual com- 
missioners are long, still they must look 
forward to reappointment from time to 
time and occasionally they have been ac- 
cused of being too politically minded and 
on keeping their ears too close to the 
ground. The hearings and debate on the 
railroad question in Congress during the 
first half of the year have sometimes re- 
flected upon the Commission and its 
methods. Whatever the reasons may have 
been, the Commission announced during 
the early part of June that a number of 
changes in its internal organization would 
be effective July 1. It has been customary 
for many years for the chairmanship of 
the Commission to revolve among the dif- 
ferent members on an annual basis. Chair- 
man Marion M. Caskie, who was elected 
the first of this year, served only six 
months of his term, and effective July 1, 
Commissioner Joseph B. Eastman began 
a three-year term. The seven divisions 
were replaced by five and the individual 
commissioners are given more authority. 
The Motor Carrier Division has been criti- 
cized because of “motor-mindedness” and 
while it remains as Division 5, is stripped 
of authority with respect to rates and se- 
curities, and the approval of consolidations, 
mergers, purchases of motor carriers, for- 
mulation of accounts and enforcement of 
penalties. These matters will be func- 
tionalized under other divisions dealing 
with all carriers subject to the Act. The 
selection of Mr. Eastman for the three- 
year chairmanship was interpreted in some 
quarters as an attempt to put pressure on 
the promotion of co-ordinations and the 
elimination of alleged competitive wastes 
within the railroad industry. It is said, 
however, that the Commission had no such 
thought, but merely intended to improve 
its own internal set-up. 


Rail Equipment Fund 


Pump priming doesn’t seem to have done 
much good throughout these long depres- 
sion years, but in still another effort to 
have business lift itself by its bootstraps, 
President Roosevelt has suggested a plan 
over the next seven years for a $3,060,- 
000,000 revolving fund for self-liquidating 
loans. It is planned to include $500,000,- 
000 for railway equipment, to be acquired 
over a three-year period by the govern- 
ment agency, from which the carriers could 
lease the equipment with an option to buy. 
Apparently the Administration believes 
that the larger railroads have a surplus 
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of freight cars which they are renting to 
the smaller roads at prohibitive rates. The 
smaller, poorer roads, it is claimed, are 
being forced to pay one dollar per car 
per day, when the cost of a freight car is 
only 55 cents a day. The assumption seems 
to be that the more fortunately located 
railroads are gouging the weaker ones. 
Those high in authority apparently over- 
look the fact that the railroads could read- 
ily finance the purchase of any equipment 
they might need if they could increase their 
net. Private capital would be only too 
glad to help them out on favorable terms. 
If conditions continue such that they can- 
not increase the net, then what is the use 
of adding to their equipment and taking 
another step toward bankruptcy, if indeed 
they are not already in that sad state? 


Railroad Legislation 


It was predicted that the railroad bill 
would be reported to the House before 
July 1, but the jam in Congress apparently 
caused it to be shelved for the time being. 
At any rate, nothing definite was known 
concerning it when this paper went to 
press. Whatever the committee may do in 
attempting to solve the railroad problem, 
will, without much doubt, be severely criti- 
cized by the various special interests that 
have shown little regard for the general 
public interest, but will fight to the limit to 
feather their own nests. Prompt and con- 
structive action is essential. 


Grade Crossing 
Accidents Last Year 


The rail-highway grade crossing casualties 
decreased in 1938; they were in fact the 
smallest since 1933. There were 1,517 
deaths and 4,018 injuries in 1938, compared 
to 1,875 deaths and 5,136 injuries in 1937, 
the latter year, by the way, having had 
the worst record since 1930. More than 
one-third of the accidents were caused by 
motor vehicles running into the sides of 
trains—35.29 per cent in 1938, as compared 
with 37.47 per cent in 1937. The 1938 
casualties at grade crossings constituted 
33.37 per cent of the fatalities and 25.92 
per cent of the non-fatal injuries reported 
in connection with all of last year's rail- 
way accidents associated with train opera- 
tion. A larger percentage of the 1938 
crossing accidents occurred in daylight 
than in 1937—53.06 per cent, as compared 
with 51.47 per cent. Winter, as is to be 
expected, is the season of highest fre- 
quency and the hour of greatest frequency 
was between 5 and 6 p. m. in 1938; in 
1937 it was between 7 and 8 p. m. 
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The Security Circulator makes it possible to 
support a properly proportioned arch in the 
198'’x96” firebox of the American Rail- 
roads’ 6-4-4-6 type locomotive. » » » 
While the Security Circulator was developed 
by the American Arch Company to keep 
pace with the demands for an improved brick 
arch support in large locomotives, it is equally 
adapted to all types and sizes of fireboxes. 
» » » In any locomotive firebox, irrespective 
of size, the Security Circulator will improve 
combustion and arch efficiency, reduce 
cinder cutting and flue stoppage, and im- 
prove the circulation in the side water legs. 


COMPAN 


New York 


July, 1939 


f 
f 


BEBE 


A 


Photograph of Security Cir- 
culators assembled in firebox. 


Y. INC. 


Chicago 


34b 


Equipment Building Programs 


The Chicago, Milwaukee, St. Paul & 
Pacific has been authorized by the federal 
district court at Chicago to spend $327,373 
for new equipment and to remodel present 
rolling stock. The C. M. St. P. & P. will 
spend $223,773 to construct 83, 50-ton all 
steel box cars and $103,600 to remodel 200 
automobile cars in their own shops. 

The Chicago, Rock Island & Pacific has 
undertaken a locomotive improvement pro- 
gram, for which $442,000 will be spent. 
Included are 20,000-gal. capacity tenders 
for 21 locomotives, to cost $202,000; and 
the enlargement of 12 tender tanks to 14,- 
000-gal. at a cost of $26,000. Roller bear- 
ings and new engine trucks will be applied 
to 30 locomotives, at a cost of $147,000. 

The Pennsylvania has authorized the 
construction of 25 21,000-gal. capacity 
locomotive tenders, to cost approximately 
$750,000. The tenders will be used in the 
operation of M-1 type locomotives in 
through freight service, and will permit 
the reassignment and redistribution of ex- 
isting tenders of modern type among loco- 
motives in main line through passenger 
service. They will supplement an equal 
number of tenders of similar capacity 
authorized last year. 


Correction—W orld’s Fair Exhibits 


In the caption, in “Railroads on Parade” 
on page 223 of the June issue the New 
York Central Hudson type locomotive was 
incorrectly referred to as the “Commodore 
Vanderbilt." On page 229 the maximum 
drawbar horsepower of the same type loco- 
motive should be 3,880 at 65 m. p. h. in- 
stead of 3,380. 


Shop Additions 


The Minneapolis, St. Paul & Sault Ste. 
Marie has awarded a contract amounting 
to approximately $35,000 to the Ernest M. 
Ganley Company, Minneapolis, Minn., for 
the construction of an addition to the ma- 
chine shop and the rebuilding of a locomo- 
tive transfer table at the Shoreham shops 
of the Soo Line in Minneapolis. 

The St. Louis Southwestern has awarded 
a contract amounting to approximately 
$35,000, to the Wisconsin Bridge and Iron 
Company, Chicago, for the construction of 
extensions to the machine shop and boiler 
shop at Pine Bluff, Ark. 


A. S. M. E. Officers Nominated 


Nominees for officers of the American 
Society of Mechanical Engineers for 1940 
were announced at a recent meeting of the 
nominating committee held at State Col- 
lege, Pa. Nominees presented were: Pres- 
ident—W. H. McBryde, consulting engi- 
neer, San Francisco, Cal.; vice-presidents 
—K. H. Condit, executive assistant to 
president, National Industrial Conference 
Board, New York; F. Hodgkinson, con- 
sulting mechanical engineer, New York; 
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J. C. Hunsaker, head of department of 
mechanical engineering, Massachusetts In- 
stitute of Technology, Cambridge, Mass.; 
K. M. Irwin, assistant to vice-president in 
charge of engineering, Philadelphia Elec- 
tric Co., Philadelphia, Pa. Managers—J. 
W. Eshelman, president, Eshelman & Pot- 
ter, Birmingham, Ala.; L. Helander, head 
of mechanical engineering department, 
Kanses State College, Manhattan, Kan.; 
G. T. Shoemaker, president, United Light 
& Power Service Co., Chicago. 


A. A. R. High-Speed Truck Tests 


Tue board of directors of the Associa- 
tion of American Railroads recently au- 
thorized the expenditure of $45,000 for the 
purpose of making road tests of various 
types of trucks in modern high-speed 
Íreight service. "The initial tests were be- 
gun June 16 on the Pennsylvania, between 
Altoona, Pa., and Lock Haven. The test 
train consists of a Pennsylvania E-6 At- 
lantic-type steam locomotive with 80-in. 
driving wheels, and five cars, including two 
baggage cars and one coach, Nos. 1, 3 and 
5, and two test cars, Nos. 2 and 4 in the 
train. The test cars have been leased, to- 
gether with their instruments, from the 
Gould Coupler Corporation, and additional 
test instruments have been furnished by 


the A. A. R., and the Pennsylvania. The 
No. 3 baggage car serves as an office car 
for the accommodation of the test crew. 

The objects of these tests, now being 
conducted by the A. A. R. Mechanical di- 
vision, under the direction of W. I. Cant- 
ley, mechanical engineer, are to determine 
whether the conventional freight car truck 
has satisfactory riding qualities at speeds 
of 80 m.p.h, or more; also to determine 
the riding qualities and performance of 
various trucks designed specifically for the 
above high-speed service. 

At a joint meeting of the various truck 
manufacturers on January 12, the program 
of tests was outlined and the following 
companies agreed to furnish trucks for 
test purposes, free of charge: Pennsyl- 
vania, Gould Coupler Corporation, National 
Malleable & Steel Castings, American 
Steel Foundries, Scullin Steel Company, 
Ohio Steel Foundry Company, Buckeye 
Steel Castings Company, the Bettendorf 
Company, Railway Truck Corporation, 
Standard Car Truck Company and Carry- 
Mussey Company. 

A complete and extensive program of 
tests has been arranged, which will in- 
clude road tests of each of these types of 
trucks under varying speed and load con- 
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New Equipment Orders and Inquiries Announced Since 
the Closing of the June Issue 


LOCOMOTIVE ORDERS 


Road 


Green Ba 
Kansas Cit k 
Phelps Dodge Corp............. 


No. 
of Locos. 
g 2 
1 
2 
3 
1 
1 


Type of Loco. 
2,000 hp. Diesel-electric! 
Diesel-electric? 
2,000-hp. Diesel-electric? 
2-8-24 


1,000-hp. Diesel-electric 
600-hp. Diesel-electric 


Builder 
Electro-Motive Corp. 
American Loco. Co. 
Electro-Motive Corp. 
American Loco. Co. 
Electro-Motive Corp. 
Electro-Motive Corp. 


LOCOMOTIVE INQUIRIES 


600-hp. Diesel-electric 


FREIGHT-CAR ORDERS 


Boston & Maine................ 6 
Road No. of Cars 
Aluminum Company of America.. 10 
Lehigh & New England......... 50 
Missouri Illinois................ 125 


25 50-ton gondola 

50-ton air dump 

50-ton box 

50-ton hoppers 

100 50-ton gondolas 
t 


Republic Steel Corp............. 4 
Western Maryland 


10 50-ton 


FREIGHT-CAR INQUIRIES 


Type of Car 
70-ton covered hopper 
70-ton hopper5 
Boxé 


Builder 
Pullman-Std. Car Mig. Co. 
American Car & Fdry. Co. 
Mt. Vernon Car Mfg. Co. 
Mt. Vernon Car Mfg. Co. 
Pressed Steel Car Co. 


Dow Chemical Co.............. 10 8,000-gal. tank 
Efe ATE A T metit e mv 6 16,000-gal. aux. water tank 
Tennessee Valley Authority...... 30 40-ton hopper 
PASSENGER CAR ORDERS 
Road ^^ No. of Cars Type of Car Builder 
Atlantic Coast Line............. 14 See Note! Edw. G. Budd Mfg. Co. 
Florida East Coast ............. 14 See Note? Edw. G. Budd Mfg. Co. 


PASSENGER CAR INQUIRIES 


Seaboard Air Line.............. 


See Note? 


1The A. C. L, has ordered from the Edw. G. Budd Mfg. Co. two light weight trains of seven cars each to 
be hauled by the two Diesel-electric locomotives ordered from the Electro-Motive Corp. The trains will be 


operated between New York and Miami, Fla. 


2This locomotive and the two ordered from the Electro-Motive Corporation as reported in the April 


issue, will be used on the Denver and other kets. 


3The Florida East Coast, re 


rted in the June issue, as planning to buy two new streamline trains of 


seven cars each, has ordered 14 lightweight, stainless steel cars for these trains from the Edward G. Bud 

Manufacturing Company. These trains, which will be hauled by the 2,000-hp. locomotives ordered from the 
Electro-Motive Corporation, will consist of a combination baggage and chair car, four chair cars, one dining 
car and one observation lounge car. They will be placed in service about December 1, between Jacksonville, 


Fla., and Miami. 


*These locomotives will have 22-in. by 30-in. cylinders, 64-in. driving wheels, 245-lb. boiler pressure and 


a total weight of 285,000 Ib. in working order. 


5Special type, hatchway-roof, hopper-bottom steel cars to be used for bulk cement lading. ` 
®These in addition to the 150 cars for this road reported in the Missouri Pacific order in the May issue- 
7Inquiring for one or two lightweight coach trains of seven cars each. 
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DRY STEAM 


of an Elesco Tangential Steam Dryer 


The Elesco tangential steam dryer has been tested on modern locomotives and its ability 
to handle large quantities of moisture was conclusively demonstrated by spraying water into 
the dryer, in quantities up to 20 per cent of the water evaporated by the boiler. Water sprayed 
into the dome was accurately measured with a flowmeter and the drop of superheat was read 
on the pyrometer. 


The results obtained are shown in the accompanying table. Attention is called to test run 
No. 2, when 6756 lb. of water were sprayed into the dome, equivalent to 16.4 per cent moisture, 
and resulting in only a 36 degree drop in superheat. Had it not been for the dryer, there would 
have been a 244 degree drop in superheat. 


Calculated 2 z 
Steam Flow Water Sprayed Actual | Drop in Super- Moisture in Moisture! Dryer 
Run | Thru DryPipe into Dryer Drop in | heat if Sprayed Dry Pipe Returned Efficiency 
Number —— — — — —|———— —— ——— —|Superheat| Water Had Not }———————_] to Boiler Per Cent 
° 
Lb./Hr. | Lb./Hr. |Per Cent| F | Been oor Per Cent| Lb./Hr. | -5/Hr. 


THE SUPERHEATER COMPANY 


A-3380 Representative of AMERICAN THROTTLE COMPANY, INC. 
60 East 49nd Street, NEW YORK 192 S. Michigan Ave., CHICAGO 
Canada: THE SUPERHEATER COMPANY, LTD., MONTREAL 


Superheaters « Exhaust Steam Injectors « Feed Water Heaters « American Throttles « Pyrometers « Steam Dryers 
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ditions, also with round—and eccentric- 
ground car wheels. The test procedure has 
been worked out in great detail so as to 
develop accurate comparative data on a 
strictly impartial basis, with minimum de- 
lay and cost in changing trucks, varying 
car loads, etc. It is anticipated that the 
tests will be completed late this Fall. 


“Royal Train" Locomotives Now 
at N. Y. World's Fair 


Tur Canadian locomotives — Canadian 
National No. 6400 and Canadian Pacific 
No..2850—which hauled the roval train 
during the recent visit of King George and 
Queen Elizabeth in the Dominion, are now 
on exhibit at the railroad area at the New 
York World's Fair. 

C. N. R. No. 6400, which is said to be 
the largest locomotive in the British Em- 
pire, is 94 ft. long with tender and weighs 
in excess of 650,000 Ib. It left Montreal, 
Que, on June 16 and traveled under its 
own steam over the Central Vermont to 
Springfield, Mass., where, owing to weight 
limitations and clearance conditions, its 
tender was emptied of wat^r and coal and 
the locomotive deadheaded the remainder 
of the distance to the fair. 

C. P. R. No. 2850 was onc of 20 of the 
same series constructed in 1929 and 1930. 
For the purpose of hauling the royal train 
it was redecorated with a semi-streamline 
front bearing the royal arms over the 
headlight. After a check-up at the Angus 
shops, the 2850 hauled its regular train to 
Toronto, Ont. From there it ran light 
over the Toronto, Hamilton & Buffalo to 
Welland, Ont., Michigan Central to Sus- 
pension Bridge, N. Y., New York Central 
main line to Rochester, N. Y. West 
Shore and Boston & Albany to Chatham, 
N. Y., Harlem division of the New York 
Central to New York, New York, New 


Tue Bigp-AncHER Company has moved 
its Chicago office from 122 South Michi- 
gan avenue to 2030 North Natchez avenue. 


* 


G. Frep DRIEMEYER, sales engineer for 
the General Steel Castings Corporation, 
has been promoted to assistant works man- 
ager at Granite City, Ill. 


* 


WiLLIAM H. Harman and William H. 
Winterrowd, vice-presidents in charge of 
sales and operations, respectively, of the 
Baldwin Locomotive Works, have been 
elected to the board of directors of the 
company. 


* 


THe AMERICAN ENGINEERING COMPANY, 
Philadelphia, Pa., has purchased the Dia- 
mond Machine Company, Providence, R. 
L, and will continue the manufacture of 
the Diamond face grinder in its Philadel- 
phia plants. 
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Haven & Hartford over Hell (sate bridge 
and Long Island to the fair grounds. Both 
locomotives which are finished in royal 
blue and silver, will appear in the final 
scenes of the opera-pageant “Railroads on 
Parade." 


Chilled Car Wheel Association's 
Work Commended 


THe American Trade Association Ex- 
ecutives have this year sponsored their 
seventh annual competition for outstanding 
trade association activities. Over 20 asso- 
ciations competed, submitting individual 
manuscripts and supporting documents 
covering both general activities and spe- 
cial achievements. The only association to 
receive recognition for work of specific in- 
terest and. value in the steam railroad field 
was the Association of Manufacturers of 
Chilled Car. Wheels, which received one of 
eight honorable mention prizes. 

The prizes were presented on behalf of 
the American. Trade Association. Execu- 
tives, by Edward J. Noble, executive as- 
sistant to the United States secretary of 
commerce, at a meeting in Washington, 
D. C. last month, and, in the absence of 
President Frank Hardin of the Association 
of Manufacturers of Chilled Car Wheels, 
Past President D. H. Sherwood, vice- 
president, Maryland Car Wheel Company, 
Baltimore, Md., accepted the award. 

The citation read as follows: "The As- 
sociation of Manufacturers of Chilled Car 
Wheels.-for its achievement in obtaining 
complete co-operation of its industry in a 
program of quality standardization. This 
was brought about through an effective in- 
dustrial research program, followed by ar- 
rangements for a field staff of technical in- 
spectors which periodically visits all rail- 
road car-wheel factories, the receipt of 
daily reports on processes and specifications 


Supply Trade Notes 


JosepH T. Ryersox & Sow, Isc., Chi- 
cago, has purchased the Philadelphia plant 
of the Taylor-Wharton Iron & Steel Com- 
pany, which Ryerson has been operating 
under lease. 


* 


Parker F. WitsoN has been appointed 
president of the Pittsburgh Steel Foundry 
Corporation, Glassport, Pa, and G. A. 
Hassel, the company's former president. 
will continue as chairman of the board of 
directors. 


* 


J. G. CovraNT has been appointed vice- 
president of Controlled Steam Generators, 
Inc, New York, in charge of engineering 
work in connection with the design and 
construction of steam generators and metal- 
lic heat recuperators with controlled-pres- 
sure circulations. 


* 


Tur Carpocoy Company, IxNc. has 
opened a new plant and general offices at 


and special training for employees. The 
quality of product has been improved. 
Production expenses have lessened. Great- 
er appreciation of mutual engineering and 
selling problems has been a natural and 
desirable result." 


D. L. & W. Buffet-Lounge Car 


Tue Delaware, Lackawanna & Western 
has turned out a buffet-lounge car in its 
Kingsland (N. J.) shops, the interior dec- 
oration of which utilizes, for the first time 
in railroading, color photography on stain- 
less steel. A new secret process whereby 
the subject is photographed directly on 
stainless steel by chemical-light action has 
heen developed by Permanent Arts, Inc.. 
New York, and the Electro-Metallurgical 
Company, a subsidiary of United State: 
Steel Corporation. For the Lackawanna 
car six photographs of early locomotives 
of the road ("Spitfire," "Essex," "Speed- 
well," "No. 16," "John R. Blair," and the 
"A. Lincoln") have been so reproduced 
and the steel plates imbedded in plate glass 
mirrors, left partially unsilvered to per- 
mit the photographs to he viewed. These 
mirrors appear in panels at the ends oi 
the buffet-lounge section. 

The car is fully air-conditioned by a 
Safety-Carrier ice-activated system with 
evaporator unit and Pyle-National multi- 
vent outlets. The kitchen is air-condi- 
tioned partly by a branch outlet and partly 
by exhaust air from the main part of the 
cir. Interior illumination of the car, of 
10 foot candle intensity, consists of a sky- 
light type center row of 90 15-watt lamp: 
with a white plastic cover; safety, double- 
prismatic direct reading lights over each 
scat with 25-watt lamps and four small 
table lamps. 

The car is a rebuilt standard steel par- 
lor car designed by Douglas Ernst oi 
Contract Service, Inc, New York. 


Detroit, Mich. this new plant for the 
manufacture of cemented carbide products. 
cmbraces a total area of 121,750 sq. ft. and 
combines all manufacturing facilities for- 
merly divided among Carboloy plants in 
Cleveland, Ohio, Detroit, and Stamíord. 
Conn. 


* 


L. C. Ricketts, recently appointed gen- 
eral superintendent of the Harrison, N. J.. 
works of the Worthington Pump & Ma- 
chinery Corporation, has been appointed 
manager of that works. W. D. Sizer has 
been appointed executive engineer in 
charge of all engineering activities at Har- 
rison, and B. R. McBath, has been ap- 
pointed engineer in charge of the cen- 
trifugal engineering division, succeeding 
Mr. Sizer. 

* 


J. FREDERIC Wiese who has been ap- 
pointed general manager of sales of the 
Lukens Steel Company, Coatesville, Pa.. 
was born at Parkesburg, Pa., in January. 
1899, and educated in the Parkesburg 
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schools and Swarthmore College, from 
which he was graduated in 1921, with the 
degree of bachelor of arts. Mr. Wiese 
then joined the Chicago sales office of the 
Parkesburg Iron Company and was en- 


J. Frederic Wiese 


gaged in the sale of boiler tubes to the 
railroads until the latter part of 1924, at 
which time he was transferred to the home 
offre. The íollowing year he became 


General 


Epwarp E. Root, whose appointment as 
assistant chief of motive power of the 
Delaware, Lackawanna & Western at 
Scranton, Pa., was announced in the June 
issue, was born at Altoona, Pa., and edu- 


Edward E. Root 
cated in the public and high schools of 


that city. He entered railroad service in 
September, 1902, as a machinist appren- 
tice in the Altoona works of the Pennsyl- 
vania, following which he completed the 
four-years’ course of mechanical instruc- 
tion, road, operation and testing of equip- 
ment. In December, 1906, Mr. Root was 
assigned to special duty in the mechanical, 
maintenance and operating departments. He 
was appointed motive-power inspector in 
December, 1907, on the staffs of the mas- 
ter mechanic and superintendent of motive 
power. In December, 1908, Mr. Root be- 
came enginehouse foreman of the Monon- 
gahela division and general foreman of 
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associated with the Lukens Steel Company, 
where he has served continuously in its 
flanging, railroad and general sales depart- 
ments, with the exception of a period of 
one year in 1928. In 1935, he was ap- 
pointed assistant to vice-president in charge 
of sales, which position he held at the 
time of his recent promotion to general 
manager of sales. 


+ 


ALBERT C. PICKETT of the Gustin-Bacon 
Manufacturing (Company, Kansas City, 
Mo., has been transferred to Chicago as 
manager of the Insulation division, Chi- 
cago district. Mr. Pickett was born at 
Waco, Texas, on October 5, 1897, and 
completed high school and business college 
courses at that place. He served on the 
Missouri-Kansas-Texas and the Texas & 
Pacific in stenographic and clerical capaci- 
ties in the mechanical stores, engineering 
and transportation departments, with the 
exception of a period during the World 
War when he was with the field artillery, 
United States Army, until 1922, when he 
became associated with the railroad de- 
partment of the Johns-Manville Company, 
at St. Louis, Mo. In 1925 he was trans- 
ferred to Houston, Texas, as sales engi- 


Personal Mention 


engine operations at Monongahela City, 
Pa. In September, 1913, he was appointed 
master mechanic and superintendent of 
motive power of the Monongahela at 
Brownsville, Pa. Mr. Root resigned in 
April, 1920, to engage in business at Pitts- 
burgh, Pa. In December, 1923, he re- 
entered railroad service with the Delaware, 
Lackawanna & Western on the Morris 
and Essex division of which he was serv- 
ing as master mechanic, with headquarters 
at Hoboken, N. J., at the time of his re- 
cent appointment. 


H. C. Wyatt has been appointed super- 
intendent of the Shenandoah division of 
the Norfolk & Western at Roanoke, Va., 
as announced in the June issue of the 
Railway Mechanical Engineer. After 
working for the Norfolk & Western dur- 
ing school vacation periods, Mr. Wyatt 
was appointed special apprentice in the 
Roanoke shops in June, 1924. Since that 


H. C. Wyatt 


neer, where he was located until 1929, 
when he was promoted to assistant sales 
manager, transportation department, south- 
western division, with headquarters at St. 
Louis. In 1933, he was appointed sales 


Albert C. Pickett 


manager, in which capacity he served until 
his resignation on May 1 to enter the 
service of the Gustin-Bacon Manufactur- 
ing Company. 


time he served successively as shop in- 
spector at Roanoke and Bluefield, W. Va. ; 
special apprentice at Portsmouth, Ohio; 
assistant foreman and foreman at Iaeger, 
W. Va.; assistant road foreman of cn- 
gines, Pocahontas division, and general 
foreman at Columbus, Ohio. He was ap- 
pointed assistant master mechanic of the 
Radford-Shenandoah divisions on August 
1, 1937, the position he held until his 
appointment as division superintendent. 


Otto JABELMANN, assistant to the presi- 
dent in charge of research, of the Union 
Pacific, at Omaha, Neb., has been elected 


Otto Jabelmann 


to fill the newly-created position of vice- 
president in charge of research and me- 
chanical standards, with the same head- 
quarters. Mr. Jabelmann was born at 
Cheyenne, Wyo., on July 24, 1890, and en- 
tered railway service as a call boy for the 
(Continued on second left-hand page) 
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= r Keel table Operation 


HE GM Diesel, which consistently has been setting 

up new high records for fuel economies, low oper- 
m and..maintenance costs with high availability, 
ds a compact and.rugged uniflow two-cycle solid- 
= Pe. injection engine. 


" COMPACTNESS is vitally important because it gives 
CN every ‘EMC Diesel switcher many exclusive operating 
. advantages which improve locomotive performance 
-and reduce costs. 


Minimum floor area and height make the engine and 
auxiliaries readily accessible for maintaining top notch 
performance and without removing hood. 


Low hood provides maximum visibility — particularly 
over and across ihe hood— which not only speeds up 
operations but increases safety as well. 


RUGGEDNESS combines the important GM 


factors of refined design, superior ma- 
terials and all-welded steel construction 


for exceptional strength, rigidity, depen- erm k 
dability and dollar-saving performance. 


GENERAL MOTORS 


ELECTRO-MOTIVE CORPORATION 


SUBSIDIARY OF GENERAL MOTORS LA GRANGE. ILLINOIS. U. S. A. 


Union Pacific on September 22, 1906. He 
has been continuously in the service of the 
Union Pacific since that time with the ex- 
ception of three years, during which time 
he attended the University of Michigan 
and a period from May to August, 1917, 
when he was employed as a machinist on 
the Southern Pacific at San Francisco, 
Calif. Mr. Jabelmann advanced through 
the mechanical department, serving suc- 
cessively as apprentice, machinist helper, 
machinist and assistant enginehouse fore- 
man at Cheyenne, general foreman at 
Laramie, Wyo., machinist at North Platte, 
Neb., and enginehouse foreman, district 
foreman, and superintendent of shops at 
Cheyenne. On January 1, 1929, he was 
transferred to Omaha as superintendent of 
shops; in October, 1933, was appointed 
general superintendent of motive power 
and machinery at Omaha, and in Novem- 
ber, 1937, became assistant to the president 
in charge of research. Mr. Jabelmann has 
been in charge of the designing of the new 
steam-electric locomotive recently deliv- 
ered to the Union Pacific; the new Diesel- 
electric locomotives on the City of Los 
Angeles, the City of San Francisco, and 
the City of Denver; the new truck im- 
provements used on lightweight freight 
cars, and new lighting and air-conditioning 
equipment. 


Joms Gocerty, general superintendent 
of motive power and machinery of the 
Union Pacific at Pocatello, Idaho, has been 
transferred to the Eastern district, with 
headquarters at Omaha, Neb. 


O. G. Pierson, master mechanic of the 
Atchison, Topeka & Santa Fe at Arkansas 
City, Kan., has been appointed mechanical 
superintendent, with headquarters at Fort 
Madison, Iowa, succeeding J. P. Morris. 


LocAN A. HAMILTON, locomotive engi- 
neer of the Union Pacific, has been ap- 
pointed acting fuel engineer of the Eastern 
district, with headquarters at Omaha, 
Neb., succeeding O. K. Woods, who has 
been given a leave of absence. 


J. P. Morris, mechanical superintendent 
of the Atchison, Topeka & Santa Fe, with 
headquarters at Fort Madison, Iowa, has 
been promoted to general assistant mechan- 
ical department, with headquarters at Chi- 
cago. 


S. C. SmitH, master mechanic of the 
Union Pacific at Pocatello, Idaho, has been 
appointed assistant general superintendent 
of motive power and machinery of the 
Western districts, with the same head- 
quarters. 


W. R. Harrison, superintendent of 
shops of the Atchison, Topeka & Santa 
Fe at Albuquerque, N. M., has become 
mechanical superintendent, at Amarillo, 
Tex. Mr. Harrison began railway service 
as a machinist apprentice on the Southern 
at Princeton, Ind., and on April 1, 1912, he 
joined the Santa Fe as a machinist at 
Richmond, Cal, and was transferred to 
Topeka, Kan., a short time later. In No- 
vember, 1912, he was promoted to night 
enginehouse foreman at Argentine, Kan. 
and in 1914, was advanced to general 
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foreman at Newton, Kan. Mr. Harrison 
was promoted to master mechanic at 
Chanute, Kan., in November, 1917, and 
served as master mechanic or acting master 
mechanic at Argentine and Chanute until 
February 1, 1934. On the latter date he 
became superintendent of shops at Albu- 
querque, the position he held until his re- 


cent promotion to mechanical superin- 
tendent. 
E. E. Macuovec, mechanical superin- 


tendent of the Atchison, Topeka & Santa 
Fe at Amarillo, Tex., retired on June 1. 
Mr. Machovec was born on March 26, 
1866, and entered railway service in 1883, 
as a machinist apprentice on the Chicago, 
St. Paul, Minneapolis & Omaha. In 1904, 
he entered the service of the Denver & 
Rio Grande Western at Helper, Utah, and 
the following year he became associated 
with the Santa Fe as enginehouse foreman 
at Newton, Kan. In 1908, he became gen- 
eral foreman at that point and in the fall 
of that year was advanced to master me- 
chanic at Newton. Mr. Machovec was 


transferred to Argentine, Kan, in 1911, 
and from November, 1921, to March, 


1922, served as acting mechanical superin- 
tendent of the Northern district, Western 
lines, with headquarters at La Junta, Colo. 
In September, 1922, he was appointed me- 
chanical superintendent of the Southern 
district, with headquarters at Amarillo. 


Master Mechanics and 
Road Foremen 
FrepericK T. JAMES, who has been ap- 
pointed to the position of division master 
mechanic of the Delaware, Lackawanna & 
Western at Hoboken, N. J. as noted in 
the June issue, was born at Buffalo, N. Y., 
on March 16, 1894. He worked at various 


F. T. James 


occupations while attending grammar 
school and the first year of high school, 
and became a machinist apprentice at Far- 
rar & Trafts Machine & Boiler Works, 
Buffalo, in July, 1908. His later educa- 
tional training has included courses in 
civil service and government at Bryant & 
Stratton Business College, Buffalo and ma- 
chineshop practices and automobile me- 
chanics at the Buffalo Y. M. C. 4. He 
has acted as chairman of foremanship 
courses at Hoboken, N. J., under the New 
Jersey State Vocational 
partment, and has taken lectures and dis- 


(Turn to next left-hand page) 


Education De- . 


cussions in shop employee psychology at 
the State Normal School at Montclair, N. 
J. He also took a special electrical course 
at the Paterson, N. J., Vocational School 
prior to the electrification of the metro- 
politan section of the Lackawanna. In 
September, 1909, he became an engine- 
house utility worker at East Buffalo, on 
the Lackawanna. For some months in 
1911, he was assigned to the master me- 
chanic's office in connection with the com- 
pilation of special locomotive performance 
reports, later being promoted to coal chute 
foreman at East Buffalo enginehouse, and 
then acting as a machinist at the East Buf- 
falo locomotive shop. He became general 
foreman at Groveland, N. Y., in October, 
1915, and erecting shop foreman at East 
Buffalo in February, 1918. He then filled 
various positions until in February, 1923, 
he was assigned to the Buffalo division 
as special locomotive and boiler inspector. 
On November 1, 1923, he was transferred 
to Binghamton as day enginehouse fore- 
man, and on February 18, 1924, was pro- 
moted to general foreman at the Kings- 
land, N. J., locomotive shop. Mr. James 
was secretary of the Lackawanna Fore- 
men’s Association at East Buffalo from 
1918 to 1922, and was First Lieutenant, 
Engineers, 491st Division, Reserve Officers, 
from 1925 to 1935. He then served as a 
member of the sub-committee on Consoli- 
dation of Major Shops, Regional Coordi- 
nating Committee, Eastern Railway Group. 
He was elected president of the Interna- 
tional Railway General Foremen's Associa- 
tion in September, 1936, and secretary- 
treasurer of the same association in Sep- 
tember, 1937. 


R. E. Wees, superintendent of shops of 
the Union Pacific at Cheyenne, Wyo.. has 
been appointed master mechanic at Poca- 
tello, Idaho, replacing S. C. Smith. 


R. B. Miller has been appointed master 
mechanic, Kamloops division, British Col- 
umbia district, of the Canadian National, 
with headquarters at Jasper, Alta. 


P. J. DANNEBERG, master mechanic oí 
the Atchison, Topeka & Santa Fe at Slaton, 
N. M., has been transferred to Clovis, N. 
M., succeeding G. R. Miller. 


L. E. FLETCHER, master mechanic of the 
Atchison, Topeka & Santa Fe at La Junta, 
Colo., has been transferred to Slaton, N. 
M., succeeding P. J. Danneberg. 


JAMES W. ATKINSON, general locomo- 
tive foreman of the Atchison, Topeka & 
Santa Fe at Argentine, Kan. has become 
master mechanic at Arkansas City, Kan. 


G. C. Hess, assistant road foreman of 
engines of the Maryland division of the 
Pennsylvania, has been appointed acting 
road foreman of engines of the New York 
division. 


Rav E. Murray has been appointed 
road foreman of engines of the Yellow- 
stone division of the Northern Pacific with 
headquarters at Dickinson, N. D. 


Parguck W. Hannon, road foreman of 
engines of the Northern Pacific at Dickin- 
son, N. D., has been appointed road fore- 
man of engines at Auburn, Wash. 
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Car Department 


A. C. SCHROEDER, general foreman of 
the freight shop of the Chicago, Mil- 
waukee, St. Paul & Pacific at Milwaukee, 
Wis., has been promoted to the position of 
general car department supervisor at Min- 
neapolis, Minn. 


F. J. Swanson, general car department 
supervisor of the Chicago, Milwaukee, St. 
Paul & Pacific at Minneapolis, Minn., has 
been appointed general foreman in the 
freight department of the Milwaukee shops 
at Milwaukee, Wis. 


Shop and Enginehouse 


G. R. MILLER, master mechanic of the 
Atchison, Topeka & Santa Fe, at Clovis, 
N. M., has been appointed superintendent 
of shops at Albuquerque, N. M., succeeding 
W. R. Harrison. 


C. F. Sprcka, who has been acting as- 
sistant general superintendent of motive 
power and machinery of the Eastern dis- 
trict of the Union Pacific at Omaha, Neb., 
has returned to his former position as 
superintendent of shops at Cheyenne, Wyo. 


Obituary 


E. A. SCHRANK, master mechanic of the 
Chicago, Burlington & Quincy, with head- 
quarters at Casper, Wyo., died on June 22 
following an operation. 


Carvin C. Hipxrns, road foreman of 
engines of the New York zone of the 
Pennsylvania with headquarters at Jer- 
sey City, N. J., died on June 12 at his 
home in Union, N. J., following a heart 
attack. He was 57 years old. 


Burt J. Farr, general superintendent of 
motive power and car equipment of the 
Grand Trunk Western, at Battle Creek, 
Mich, died on June 10, after an extended 
illness. Mr. Farr was born at Ellenburg, 
N. Y, on September 18, 1876, and entered 


EvEsHiELps. — The Jackson Electrode 
Holder Co., 15122 Mack avenue, Detroit, 
Mich. Folder on eyeshields for general 
eye protection in hazardous occupations. 

* 


Jacks.—The Buda Company, Harvey, 
Il. Eight-page bulletin. Illustrates and 
describes Buda line of jacks for railroad 
service. 


* 


Ferrous Castincs.—Belle City Malle- 
able Iron Co. and Racine Steel Castings 
Co. Racine, Wis. Four-page bulletin de- 
scriptive of four types of ferrous castings— 
steel, malleable, pearlitic malleable, and 
electric. gray iron. 

* 

Taper Dre Heaps.—The Geometric Tool 
Company, New Haven, Conn. Bulletin 
CT-1, Geometric Style CT taper die heads 
for use in hand screw machines, turrent 
lathes, and other similar equipment. 
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railway service in 1893 as a machinist ap- 
prentice on the Central Vermont. In 1898, 
he was promoted to machinist and two 
years later was advanced to the position 
of general foreman. In 1907, he went with 
the Northern Railway of Costa Rica as 
master mechanic and in 1910, he became 


9 Ed 
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Burt J. Farr 


associated with the Panama Railroad, serv- 
ing in the engineering department. On 
January 1, 1915, after his return to this 
country, Mr. Farr was appointed general 
foreman on the Grand Trunk Western at 
Nichols, Mich., and a few months later 
became locomotive foreman. He was ap- 
pointed master mechanic on October 1, 
1916, and two years later became super- 
intendent of motive power and car build- 
ing at Detroit, Mich. On January 1, 1928, 
he was appointed general superintendent 
of motive power and car equipment at 
Battle Creek. 


JAMES W. KING, vice-president of the 
Association of American Railroads in 
charge of its Operations and Maintenance 
Department, was found dead on June 12 
along the Richmond, Fredericksburg & 
Potomac tracks about 20 miles north of 
Richmond, Va. According to information 


Trade Publications 


Copies of trade publications 
described in the column can 
be obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 
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Eye Prorection.—Mine Safety Appli- 
ances Company, Braddock, Thomas and 
Meade streets, Pittsburgh, Pa. Fight-page 
bulletin No. CE-8, illustrating. goggles and 
spectacles, welding helments and shields, 
etc. 

* 


Borzzr&. Smor MacnixEegv. — Jos. T. 
Ryerson & Son, Inc, Lock Box 8000-A, 
Chicago. Portfolio of information on 
Ryerson flue shop equipment, together with 
floor plans and a detailed explanation of 
the method of handling tube repairs in the 
boiler shop. 


received at the A. A. R., he became weak 
from illness, and fell off the rear platform 
of the train on which he was traveling to 
his home in Richmond. Mr. King, who 
joined the A. A. R. last January as suc- 
cessor to J. M. Symes, was born on Feb- 
ruary 13, 1890, in Sussex County, Va. 
After completing school in Sussex County, 
he attended Smithfield Business College, 
Richmond. He served in various clerical 
and secretarial positions on the Chesa- 
peake & Ohio and the Atlantic Coast Line, 
later rising successively to chief special 
agent and freight-claim agent for the 
former road. He served as a member of 
the Executive Committee, Freight Claim 


James W. King 


division, American Railway Association; 
as chairman of an Arbitration Committee, 
and was chairman of the Chicago, Virginia 
and Southeastern Claim Conferences, re- 
spectively. Mr. King, until his election to 
the Association of American Railroads last 
January, was general superintendent of 
transportation of the Chesapeake & Ohio, 
to which position he succeeded on April 18, 
1933. In 1934 Mr. King was appointed 
by the Co-ordinator of Transportation to 
membership on the Committee on Freight 
Car Pooling. 


“INDUSTRIAL HEAD AND Eye PhRortc- 
TION.” — Chicago Eye Shield Company, 
2300 Warren Boulevard, Chicago.  48- 
page illustrated book on goggles, respira- 
tors, spectacles, masks, welding helmets 
and other safety devices. 

-+ 

Die Heaps.—Landis Machine Company, 
Inc., Waynesboro, Pa. Bulletin No. 5-90. 
Landmatic, Lanco, and Landex heat-treated 
die heads for turret lathes, bolt-threading 
machines, and automatic screw machines, 
respectively. 


* 


BeEartnG BnoNzE.—Johnson Bronze Com- 
pany, New Castle, Pa. Catalogue 390; 7 
pages. Progressive size listings of John- 
son general purpose bearings in 800 stock 
sizes, machine finished ready for assembly. 
Special sections on oil grooving, flanged 
bearings and bushings, and a decimal 
equivalent chart. 
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RAILWAY 
MECHANICAL ENGINEER 


An Investigation of 


Railway Wheel Tread Contours 


Dearne the first 40 years of existence of the American 
railroad industry, most of the technical progress and de- 
velopment was on an individualistic basis and represented 
the ideas of men who were not specialists. As the indus- 
try grew into a complete continental transportation sys- 
tem, the transfer of passengers and freight from one 
carrier to another, the need for intercompany arrange- 
ments in making timetables, the interchange of equip- 
ment, and government regulation made it perhaps the 
most co-operative industry in existence. The success of 


Fig. 1—Tread contour proposed, but not adopted, A. R. M. M. A., 1886 


any one road was not dependent entirely on its own local 
traffic, but to a very great extent on the business coming 
from other connecting lines. 

As a means of facilitating the exchange of information 
of mutual interest, associations were organized by railroad 
officials in various departments. The organization of 
the Master Car Builders’ Association in 1867 and of the 
American Railway Master Mechanics Association in 
1868, marked the official beginning of mechanical co- 
operation. One of the first and most important duties 
of these associations was, of course, to standardize me- 
chanical details in order to promote economy and make 
equipment interchange feasible. 


Tread Contour Standardization 


The first indications of an attempt to standardize tread 
contours came in the early 1880's. At the annual con- 
vention of the A. R. M. M. A. in 1883, there was an 
extensive discussion on the subject of wheel treads, with 


—— 
* Abstract of a thesis entitled, “An Investigation of the Design of 
Railway Wheel Contours” submitted to the faculty of Purdue University. 
f Assistant professor of mechanism and engineering drawing at the Uni- 
Versity of Michigan. 
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By F. H. Smitht 


Adopted tread standards are 
compromises and not based on 
scientific research — A study of 
tread contour design — The 
author proposes a simple de- 
sign with cylindrical tread 


particular attention given to the desirability, or unde- 
sirability, of coning or tapering the tread. At that time 
many held the popular belief that the tapered tread was 
beneficial on curves in compensating for the distance 
traveled around the outer rail being greater than that of 
the inner rail. Although this theory was considered by 
some railroad officers as an important factor as late as 
1912, it is accepted today only by the layman who finds 
it as an oddity in popular reading matter. In other 
countries where cars are constructed with axles which 
assume the radial position on curves there is some ad- 
vantage in coning, but the amount is questionable. 

In 1884 the A. R. M. M. A. sent a questionnaire to 
the members asking whether they used tapered treads or 
straight treads and for their opinions and recommenda- 
tions concerning these two designs. Twenty-eight re- 
plies were received with widely different answers and 
drawings submitted with the replies indicated a wide 
variation in the design of tread contours in service at 


” $"* 
d ane ee 
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This part of tread E 
is cylindrical 


Fig. 2—Tread contour proposed in 1885 by the M. C. B.—Not adopted 


that time. A committee was appointed to propose a stand- 
ard tread, which they presented in 1886. This proposed 
tread, shown in Fig. 1, did not meet with sufficient ap- 
proval for adoption and a decision was made to delay 
further action until after the M. C. B. agreed upon a 
standard. 

At the annual convention of the M. C. B. in 1885, a 
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good portion of the meeting was devoted to the subject 
of tread contours, with discussions on taper, throat 
radius, cause of sharp flanges, and cooperation with the 
maintenance-of-way department in fitting the tread con- 
tour to the standard rail sections. A committee pro- 
posed a standard contour, Fig. 2, which was submitted 
for letter ballot but failed to be adopted. In the follow- 
ing year, after two letter ballots had failed to adopt a 
standard, members were urged by the chairman to state, 
at the convention, their reasons for voting against the 
previously proposed standards. The letter ballot which 
followed resulted in the adoption of the first standard con- 
tour, Fig. 3. In 1887 this same tread was adopted as 


qQ 
—————— — 5# l- 
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Fig. 3—Tread contour adopted in 1886 by the M. C. B., and in 1887 
by the A. R. M. M. A. 


standard by the A. R. M. M. A. In 1893, the A. R. M. 
M. A. standardized all tires with a design having the 
same basic contour as that previously adopted. 

The next change came in 1906 when a new standard, 
Fig. 4, was adopted by the M. C. B. with a taper of 1 
in 20 and with the throat radius increased to 1⁄4 ẹ in. 
The previous standard had a taper of 1 in 38. The 


* 
Fig. 4—Tread contour adopted for all wheels by the M. C. B. in 1906 


A. R. M. M. A. followed by changing the taper to 1 in 
20 but retained the old throat radius of $6 in. 

At the 1909 meeting of the M. C. B., a representative 
of the wheel industries recommended increasing the 
throat radius as a means of minimizing sharp flanges. 
The effect of moving the center of the throat radius was 
mentioned as a possible cause of derailment of switching 
locomotives. New standard treads were adopted for 
both steel and cast-iron wheels, shown in Figs. 5 and 6, 
respectively. : 

Wheel treads were a point of interest in the A. R. 
M. M. A. again in 1912, when a recommendation was 
made, and later accepted, to reduce the widths of all tires 
to 512 in. There was a lengthy discussion on the desir- 
able height of flanges on locomotives. The values in 
question were 7$ in. and 1 in. for switching, and 1 in. 
and 1% in. for road-service locomotives. At this time 
many expressed a preference for cylindrical treads. . An- 
other topic discussed was the desired width of worn 
flanges for re-turning steel wheels. Adoption of the 
M. C. B. standard was recommended for tender and 
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engine-truck wheels. In 1913, a reduction in taper was 
suggested as a means of reducing rail stresses which 
were causing difficulties for the maintenance-of-way de- 
partments. The desirability of thicker flanges on cast- 
iron wheels was pointed out and a check was made to 
see if the clearances at frogs and crossings would permit 
such an increase. In 1914, a new tread, Fig. 7, was 
adopted for steel and steel-tired wheels on engine and 
tender trucks, and on driving wheels in switching service. 

In 1920, the American Railway Engineering Associa- 
tion reported to the Mechanical Division of the A. R. A., 
stating that frogs and crossings had sufficient clearances 
to pass the thicker flanges which had previously been 
proposed for cast-iron wheels. The Wheel Committee 
of the Mechanical Division met in 1923 with the A. R. 
E. A. in order that each might be familiar with any con- 
templated changes to be made by the other relative to 
rail sections or tread contours. The maintenance-of-way 
group stated at this time, that spreading rails and exces- 
sive wearing into ties and tie plates, caused by tapered 
treads, had been overcome by canting the rails. In this 


Normal Flange 
Fig. 5—Tread contour for steel and steel-tired wheels adopted by 
the M. C. B. in 1909 


same year lengthening the 1 in 20 taper was considered 
in order to increase the bearing area between the wheel 
and rail. 

In 1925, tests were started on steel-wheel tread wear, 
and a questionnaire was issued to determine the feasi- 


bility of using the same tread for all steel and steel-tired 


wheels, including driving wheels. Results of tests were 


7-4 9% Normal Treod 
Normo! Flange 


Fig. 6—Cast-iron wheel-tread contour adopted by the M. C. B. in 1909 


presented in 1926, showing the comparison of wear on 
A. R. A. standard contours and treads with tapers of 1 
in 38 and 1 in 13. No significant difference was noted 
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in tread wear but the flange wear was less on the wheels 
with the most taper as indicated in Fig. 8. Further test 
reports in 1927 showed that the shape of the tread had 
little to do with tread wear. Opinions regarding taper 
were voiced again in 1928 when the 1 in 13 taper was 


Tig. 7—Tread contour adopted by the A. R. M. M. A. in 1914 


strongly favored by some, because this taper kept the 
flanges away from the rails. A new tread for cast-iron 
wheels, Fig. 9, was adopted that year. 

The Locomotive Construction Committee agreed with 
the Wheel Committee in 1931, to use the same tread on 
all steel and steel-tired wheels. This decision eliminated 
the 114-inch flanges on driving wheels. In 1932, a single 
straight taper was proposed to replace the double taper, 


but it was agreed to retain the double taper on cast-iron `’ 


wheels because of a desirable relation with brake shoes. 
New treads were adopted in 1936, Figs. 11 and 12. 
The preceding historical information was taken en- 
tirely from the proceedings of the different railway me- 
chanical associations, and certainly does not represent all 
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fig. 8—Average wear of A. R. A. standard wheels compared with 
special contours 


of the interest and work on this problem. Many of the 
roads have conducted tests for their own information, 
*which were not presented at the association meetings, nor 
published in the railway literature. Interest in tread con- 
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tours has heightened in the past decade and a number of 
tests are in progress at this time. 

The throat radius of a tread contour is perhaps the 
most important part to be considered as it affects tread 
and rail wear, train resistance, and safety against de- 
railment. The question in dispute is whether the throat 
radius should be equal to, or greater than, the radius at 
the top of the rail section. The first contour proposed 
to the A. R. M. M. A. had a ¥%-in. throat radius, and 
represented one school of thought at that time. The 
delay in the adoption of the first M. C. B. tread was 
caused by disagreement on throat radius as well as taper. 
Today the same differences of opinion exists, although 
the majority favor the larger radius. 

When a truck with parallel axles moves around a curve 
it is generally understood that it tends to move on a 
tangent until the outer front flange strikes the outside 
rail. The force between the outside rail and this outer 
front wheel flange then diverts the truck from its tan- 
gential path by rotating the truck about its rear inner 
wheel. To accomplish this, the front wheels must slide 
laterally toward the inside of the curve; one front and 
one rear wheel must slide longitudinally because of the 
difference in length of the inner and outer rails; the rear 
axle naturally assumes a position radial to the curve. 

It has been stated by A. M. Wellington, that the lateral 
force to produce the necessary sliding is constant and is 
not a function of the degree of curvature. The distances 


Fig. 9—Tread contour for cast-iron wheels adopted by the 
A. R. A. in 1928 


slid through have been shown to be directly proportional 
to the degree of curvature. If these relations were cor- 
rect, the work done in a given distance traveled would 
vary directly with the degree of curvature, and thus the 
curve resistance of the vehicle would be a direct func- 
tion of the degree of curvature. It is a well-known fact 
that this relation does not exist in practice. 

In 1885, M. N. Forney, secretary of the M. C. B., 
presented a paper stating that the throat radius should 
be the same as that of the rail section. Mr. Wellington 
severely criticised the suggestion with the following ex- 
planation: "Imagine a heavy sphere rolling down a 
plank. It has a very small bearing suríace, yet any ad- 
ditional bearing surface which might be gained by turn- 
ing the plank into a trough exactly fitting the sphere 
would plainly produce more friction and more wear, 
rather than less." 

The sphere rolling down the plank is not a suitable 
analogy for the conditions it represents. To correct it 
an axis of revolution should be placed through the sphere, 
with one end of the axis above and in front of the nor- 
malaxis. The sphere would then be partially sliding in- 
stead of freely rolling. This small amount of sliding 
with the high bearing pressures prevailing would cause 
more wear than if the sphere were rolling in the trough 
referred to above, where the total distance slid through 
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is greater but the bearing pressures very much less; par- 
ticularly so if in the former case the materials are loaded 
beyond the elastic limit, as is often the case with wheels 
and rails. Tests conducted on the Philadelphia & Read- 
ing showed that decreasing the elastic limit 10 per cent 
by annealing rails increased the wear 31.9 per cent. Even 
if the wear between the ball and the perfectly fitted trough 
was greater than that between the ball and plank, the 
surfaces should adjust themselves naturally to approach 
the conditions of the ball and plank. The center of the 
trough would become a neutral line and the ball would 
roll on this line without excessive wear just the same as 
on the plank. The excessive wear on the sides of the 
trough would soon relieve the pressure and thus leave 
the ball free to roll on the center of the trough. 

So far as compensation on curves for the difference 
in length of the inner and outer rails is concerned, there 
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Fig. 10—Tread contour adopted by the A. A. R. in 1936 for cast-iron 
and one-wear wrought and cast-steel wheels 


is nothing to be gained by tapered treads. The position 


of the outside leading wheel of a truck or locomotive is - 


always tight against the outer rail regardless of the de- 
gree of curvature. Therefore, compensation on a front 
pair of wheels can be correct for a curve of only one 
radius. Since the rear pair of wheels either take the 
radial position, or tend to take that position, until the 
inside flange strikes the rail, any advantage in coning 
the front wheels would be offset by the increased slid- 
ing of the rear wheels. 

The important effect of tapered treads is in the motion 
of a truck on straight rather than curved track. If a 


Normal Flange 


Approximate only, . 
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Fig. 11—Tread contour adopted in 1932 by the A. A. R. and revised 
in 1936 for multiple and two-wear wrought-steel wheels for 
cars and tenders 
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four-wheel vehicle with parallel axles, wheels solid on 
the axles, and the wheels on one side of a different 
diameter from those on the other side is allowed to roll 
freely on a plane surface its path will be an arc of a 
circle. The radius of this arc is not the same as that 
of an are which one of the wheel pairs would describe 


Fig. 12— Tread contour proposed by the author 


in rolling singly. When a railway truck with tapered 
treads moves closer to one rail than to the other, the 
effective diameter of the wheels on this rail is increased, 
while on the other side it is decreased. The action de- 
scribed above then causes the truck to turn toward the 
opposite rail until it has rolled up on the larger diameter 
of whecls on this opposite side. This in turn causes the 
truck to move back again toward the other side, and thus 
sets up a series of lateral oscillations which might pro- 
duce undesirable riding qualities in the car. Investiga- 
tions in Germany many years ago, and more recently in 
Japan and the United States, have shown the oscillations 
to be in the form of sine waves with amplitudes as high 
as 114 in. on American equipment. 

From the foregoing discussion it is obvious that the 
amount of tread taper determines both the frequency and 
amplitude of these oscillations. With wide wheels and 
sufficient taper a vehicle could be made to travel along 
a track, either straight or curved, without any flanges 
whatever on the wheels. Some railroad officers in the 
past have strongly advocated a taper of 1 in 13, claiming 
on this basis that flange pressure and flange wear would 
be substantially reduced by its adoption. 

The lateral oscillations of trucks are not caused en- 
tirely by tapered treads. The use of cylindrical treads 
will produce oscillations whose amplitudes are the maxi- 
mum but at a very low frequency. Even the most 
minute irregularity in either the track or wheel will 
cause a truck to move toward one rail or the other until 
the flange strikes that rail. The materials, being elastic, 
compress ; the rail bends and twists; the wheel and axle 
bend. The work done in deforming these materials will 
be returned to the wheel, diverting the path toward the 
other rail. These statements are made with the assump- 
tion that the cylindrical wheels have been carefully paired 
with equal diameters. If the diameters of pairs are not 
very nearly the same, the truck will remain turned toward 
one side and cause abnormal wear. 

No tests of which the author has any knowledge have 
shown any significant difference in wear between cy- 
lindrical treads and tapered treads. As in testing for 
throat wear, it is impossible to make a satisfactory road 
test to determine the relative wear of different tapers, 
because it is unreasonable, for instance, to test cylindrical 
treads on rails worn by wheels with a 1 in 20 taper. The 
results of one test of this kind are shown in Fig. 8. 


Conclusions and Recommendations 
As a result of this investigation, the following con- 
(Continued on page 319) 


Railway Mechanical Engineer 
AUGUST, 1939 


Unusual Details on 


World's Fair Locomotive 


b 


D 


Railway Mechanical Engineer 
AUGUST, 1939 


For high-speed heavy passen- 
ger service, the locomotive built 
by the Pennsylvania, has two 
four-coupled driving units in a 
single bed casting —The engine 
weighs 608,170 lb., has a trac- 
tive-force rating of 76,400 Ib., 
and is estimated to develop a 
maximum of 6,500 i.hp. 


A srrikinc feature of the railway exhibit at the New 
York World's Fair is the locomotive of the "American 
Railroads" which is operating under its own steam on a 
demonstration stand. This locomotive has a 6-4-4-6 
wheel arrangement. It was designed by engineers of the 
American Locomotive Company, the Baldwin Locomo- 
tive Works, and the Lima Locomotive Works, Inc., in 
collaboration with the Pennsylvania, and was built at the 
Altoona, Pa., works of that railroad. The demonstration 
stand is so arranged that when the driving wheels rotate, 
the engine-truck, trailing-truck and tender-truck wheels 
are also caused to rotate by the rollers on which they 
rest, all at approximately the same linear velocity at the 
trends of the tires. 

The locomotive is designed to handle heavy passenger 
trains of 1,200 tons at maximum speeds up to 100 m. p. h. 
on level tangent track. Its estimated capacity is 6,500 
i. hp. As indicated by the wheel arrangement, there are 
two four-coupled sets of driving wheels, each driven by 
a pair of single-expansion cylinders, which are located 
ahead of their respective driving wheels, and both the 
engine and trailing trucks have six wheels. 


Frames and Running Gear 


The foundation for the locomotive is a Commonwealth 
steel bed casting. With its two pairs of cylinders and 
valve chambers, including the back cylinder heads, all 
of which are cast integral, this bed weighs 97,620 1b., 
the heaviest which has yet been poured. Included in 
the casting is a front cylinder saddle, a forward ex- 
tension from which forms the bottom of the smokebox. 
Pockets in the saddle portion of the casting extend 
down to the tops of the valve chambers and include 
the outside steam connection to them. In the back wall 
are also inside and outside flange connections for the 
steam pipes to the rear pair of cylinders. The cylinder 
spread is 92 in. 

The driving wheels are of the Baldwin disc type 
mounted on axles with journals 1234 in. by 13 in. The 
wheels are 84 in. in diameter over the tires. The jour- 
nals are fitted with Timken roller bearings in split-type 
tubular housings. Alco lateral-motion controls are in- 
stalled on the boxes of the No. 1 and No. 3 driving axles. 

An unusual feature in this locomotive is the employ- 
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General outline and dimensions of 


ment of a stroke of only 26 in. No other high-capacity 
passenger locomotive has so short a stroke and to obtain 
it requires an offset main crank pin so that there may be 
sufficient metal in the wheel center between the axle and 
crank-pin fits. The throw of the side rod is increased 
by 1% in. from the 13-in. throw of the back end of the 
main rod. 

The cylinder bore is 22 in. in diameter. The pis- 
ton head, piston rod and crosshead are of the Timken 
lightweight design employing Timken high-dynamic 
steel. The crosshead is the two-piece bolted type which 
is draw-clamped on alternate taper shoulders and re- 
cesses around the end of the piston rod. The guides 
are of the multi-edge type and the crosshead shoe is 
of aluminum alloy. The reciprocating parts on each 
side of each engine have a weight of 1,010 1b., 52 per 
cent of which is balanced. 

Both ends of each side rod are fitted with spherical 
bushings. The convex spherical bronze bushing floats 
between the crank pin and the concave spherical steel 
bushing pressed in the rod. The main-rod crank-pin 
bearing is a cylindrical floating bushing. 

The Commonwealth engine and trailer trucks both have 
six wheels. The engine truck is of the increasing-resist- 
ance geared lateral-motion type. It is unusual in that it 
has a three-point suspension. The leading pair of wheels 
are cross-equalized at the rear, while the two rear wheels 
on each side are equalized together. Coil springs are em- 
ployed in the hangers at the front ends of the front semi- 


The drivers are fitted with Timken split-type tubular roller-bearing elliptical springs, at the front ends of the semi-elliptical 
X housings springs over the No. 2 axle, and at the rear ends of the 
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The Commonwealth six-wheel engine truck has three-point suspension 
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the class S-1 locomotive and tender 
semi-elliptical springs over the No. 3 axle. The center rial is also used in the crank pins and in the main and 


of the cross-equalizer at the rear of the front pair of 
wheels is pivoted to the truck frame. 

The trailing truck is of the Delta type. The four driv- 
ing wheels and the three trailing-truck wheels on each 
side of the locomotive are continuously equalized. 
Double-coil springs are inserted between the front ends 
of the semi-elliptical driving springs and the frame at 
the front ends of the No. 1 drivers and at the rear end 
of the trailer truck. The rear end of the locomotive is 
supported on the rear end of the trailer truck frame 
through a roller centering device. 

The engine-truck journals are 7 in. by 9 in. and the 


side rods. 


The Boiler 


The boiler has 5,661 sq. ft. of evaporative heating sur- 
face and a combined heating surface of 7,746 sq. ft. It 
is notable for its large firebox and combustion chamber 
with a total radiant heating suríace of 660 sq. ft. and a 
grate area of 132 sq. ft. 


In form, it is a modified Belpaire type. The out- 


side diameter at the first barrel course is 93 in. and 
at the third course immediately in front of the com- 
bustion chamber the outside diameter is 102 in. 


The 


The Buckeye eight-wheel tender truck 


trailer-truck journals 8 in. by 12 in. Both trucks are 
equipped with Timken roller-bearing journal boxes. 
The driving axles are hollow bored. The driving, 
engine-truck and trailer-truck axles are low-carbon 
nickel steel normalized and tempered. The same mate- 


first and third courses are tapered; the middle course 
is straight. Designed for a working pressure of 300 Ib. 
per sq. in., the shell courses, liners, and outside firebox 
sheets are of nickel steel. The rivets are a chrome- 
manganese-silicon steel chosen for its relatively high per- 
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The Commonwealth six- 
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wheel trailing truck 
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Sectional elevation of the boiler for the S-1 class locomotive 


missible bearing stresses. The front tube sheet is at- 
tached to a short connecting ring, inside of which fits 
the front end of the first boiler course and which, in 
turn, fits inside the smoke-box shell. 

The inside firebox dimensions are 8 ft. by 16 ft. 6 in. 
at the mud ring, and the combustion chamber extends 
10 ft. forward into the third barrel course. Immedi- 
ately back of its front circumferential seam this course 
has been flanged to the modified Belpaire rooí-sheet form. 
The firebox construction differs from the true Belpaire 
design in that the roof sheet and crown sheet cross radii 
are not struck from the same centers, so that the crown 
stays are not all of the same length. 

The first two barrel courses are 344» in. thick, and the 
third course and throat sheet are 1 in. Longitudinal 
seams are seal welded for 12 in. at the ends. The wrap- 
per sheets are 54 in., and the back-head sheet 17 in. The 
top of the back boiler head is gusset stayed; the top of 
the front tube sheet is supported by rod stays. 

The inside firebox consists of the door sheet, the 
crown sheet, and two side sheets. The combustion cham- 
ber is in two pieces, and the combustion-chamber and 
firebox sheets are joined by a throat sheet. With the 
exception of the door sheet and tube sheet, all firebox 
and combustion chamber seams are welded. There is 
an extensive installation of Flannery flexible staybolts 
of the two-piece type with the caps welded onto the out- 
side sheets. These include the sides and bottom of the 
combustion chamber, four rows along the top of the fire- 
box side sheets, and large triangular areas at the front 
and back top corners. The crown stays in the four trans- 
verse rows at the front of the combustion chamber and 
two longitudinal rows at each side of the roof are also 
flexibles. Those across the front of the crown, however, 
have caps screwed onto sleeves which are welded to the 
roof sheet. Two longitudinal rows of screwed cross 
stays join the vertical sides of the wrapper sheets above 
the crown sheet. 

Inside the firebox are installed seven American Arch 
circulators. Each consists of a 5%4-in. tube which ex- 
tends across the firebox transversely and opens into the 
water space on either side. These tubes curve upward 
toward the longitudinal center line of the firebox and 
there merge into vertical 7-in. tubes which open into the 
water space at the center of the crown sheet. 

There is no main dome on the boiler, the dry-pipe in- 
take being in the form of slots along the top of the pipe 
inside the boiler shell. There is, however, an auxiliary 
dome on the left side of the center line at the front of 


The inside firebox and combustion chamber—In the firebox are seven 
American Arch Security circulators 
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69-52" Flue. 
219-24 Tubes 
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Section A-A 


The back head and boiler cross-sections 


the second boiler course, with an 18 in. opening into the 
boiler, and a safety-valve well at the top center line near 
the back of the same course. This well is a heavy pressing 
which is mounted inside the boiler shell and depressed 
so that the safety valves come within the top clearance 
limits. 

The tube sheets are laid out for a Type A superheater, 
with 69 double, single-pass units. The arrangement of 
these units is shown on the drawing of front end. The 
locomotive is fired by a Standard HT type stoker. The 
table grates are lightweight iron castings with a nickel 
content of 1.5 per cent and a chromium content of 0.75 
per cent. The firedoor was furnished by the Standard 
Locomotive Equipment Company. The feedwater heater 
is a Worthington type 6Sa, with a type 7Sa pump. On 
the left side is a Sellers SW type injector. The delivery 
pipe for the injector extends forward from the back 
head inside the boiler. The boiler is fitted with moun- 
tain gage cocks, according to Pennsylvania practice for 
large locomotives. The intakes for these gage cocks are 


piped forward to a point approximately over the front 
end of the tube sheet. The boiler lagging is Alfol, the 
total weight of which is about 98 Ib. 


The Front End 


This locomotive has an unusual front-end arrange- 
ment. There is a separate exhaust pipe and stack for 
each pair of cylinders. These are arranged one in front 
of the other, the front exhaust pipe leading from the 
forward pair of cylinders. Exhaust cavities below both 
exhaust pipes are in the bed casting. That at the front 
is cored to the first pair of cylinders, the center line of 
which is 4114 in. at the rear of the exhaust-pipe center. 

The rear exhaust cavity terminates at the face of the 
rear wall of the front cylinders on the center line of the 
locomotive. A 10-in. steel pipe leads back to the front 
face of the rear cylinders. A slip joint is housed within 
the cross member of the bed casting between No. 1 and 
No. 2 pairs of driving wheels. Passages from each ex- 


haust cavity below the smokebox lead up to an opening in 
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The outside firebox 


the floor of the smokebox, just inside the front-end door, 
from which a steam pipe leads to the feedwater heater, 
mounted in a recess in top of the smokebox in front of 
the stacks. 

At the center, over the exhaust pipes, the table plate 
is 21 in. below the center line of the smokebox, sloping 
upward toward the sides. Extending down and back 
from the center of the smokebox door is a cinder-buster 
screen. Behind this screen is a completely unobstructed 
vertical passage of 1536 in. into the space surrounding 
the stacks. At the back of this passage is a vertical de- 
flecting plate which extends up from the front of the 
horizontal table plate to a height of 414 in. above the 
center line of the smokebox. Behind this plate are the 
stacks, the extensions of which terminate 9 in. below the 


General Dimensions, Weights and Proportions of the 
Pennsylvania 6-4-4-6 Type Locomotive 


Railroad 25253637 a2s TOIS A ac vee ee da cre T eR CER Pennsylvania 

Büulldet-...2.lcleo te Iw epar pasa wie ee RO RETA ON OS Pennsylvania 

'"UwpéollocoinótIvi. «1o d hae sna Pret S ONA SEN 6-4-4-6 

Rond. CIBBÉS orco nim ti 9 td OOS eae veia s a R^ S-1 

Date DOU cin son vared uus e etes a wf ue Nelo gs rea s eje 1939 

RL ANTE E T tem s savin Caf avt so if y te ER o Qe Isl Passenger 

Dimensions: 
Height to'top.of stacks ftn. iorevexis ace A rs 15-6 
Height to center of boiler, ft.-in............0000..2 008 11- XM 
Width overall ft.«Ini 2. cs dro ere Cea iin EN RIETI 10-7 
Cylinder centers (n. css 2570220 605 E TU OPES SIS 92 

Weights in working order, 1b.: 
On drivers, iiec o eee S iy c6 S inae Roa pe oda 281,440 
On front track: i-o one ep renis sa hoste ae T IIR aoi O 135,100 
On traling (Tuck. ione oe uim ev Ru re E 191,630 
'TTotal énglne. o. doas bites ke OLS VOTE ARDS SAMMAS 608,170 
Tenders sroterkRiDi5UnnneHR StL ae UPS Me RISE 451,840 

Wheel bases, ft.-in.: 
ohio SEEKVEDUEESERTELETRTSTOLEERI OI E EE CUL 26-6 
Engibe, tota]. E sss corper rata prre UC EE 64-4 
Engine and tender, total’.........essssaenseeeaesioee 123-914 

Wheels, diameter outside tires, in.: 
DIVING 3S ok chp tad Sate eee ERG BENS  EEIC SOR 84 
Eront ttuckioisuiia sere LI sure Id e Ie nye ois TN 36 
Trülling trück /3..165: tnnc AE hate e ELNC SE 42 

Engine: 
Cylinders, number, diameter and stroke, in............ 4-22x26 
Nalve.gear, tyDé cos é6.5 05a ete ae eaedls nf Ooms Sto eR Walschaert 
Valves: platon type, se: In^. iss receiez eres rene 12 
Maximum travel; ID. ds ie po. o acere dietus e desto 74 
Steam Tap, nos poet arv t C re ER Pine Ret e tj 1% 

DI sete eodorerionstlE Jortemerqdenchqere ut eo EA 

Boiler: : 
TyDe.1012:i€.1 531.8 Aerie citer er iene Modified Belpaire 
Steam pressure, lb. per sq. in................00-00 220s 300 
Diameter, first ring, outside, in... 93 
Diameter, largest, outside, in............ isses 102 
Firebox length; inside, 1n. © 0.04.0 5 un om on sie ens rte 198 
Firebox width, inside, In... eana ER I EX 96 
Height mud ring to crown sheet, back, in.............- 71% 
Combustion-chamber length, in................-.60-- 120 
Tubes, number and diameter, in...............-+----- 219-2 
Flues, number and diameter, in.............-........ 69-S 
Length over tube sheets, ft. EN rto eed 22-0 

Beli, neak oen te es eerie pene 


Grate area, sq. ft. 
Heating surfaces, sq. f 


Firebox, total. 275. 4622 s Rob ds wale cae Mene DO nd x 660 
Tubes and'flue$. 2. :eooch ods se och eim tard 5,001 
Evaporative: total... oue esso amat pulse ts haste OREO 5,661 
DUPCTNER CER io 5 e Bas Tee pv) eardtaltqa equo ora WO US 2,085 
Comb. evap. and superheat............2.-0.000002005 7,746 
Tender: 
Oh) ORC ORD Ooch NERIS D aS nin yo rocrir ee ra Water bottom 
Water capacity. igalivensits 85 eunpoo tuner hag m ERA en 24,230 
Fuel capacity, tOn iesi anir AANNEMER Er rS 26 
TEUCKE: cati er OUT mS adis MORIS ex lae Eight-wheel 
Rated tractive force, engine, 85 per cent, Ib..............-- 76,400 
Weight proportions: 
Weight on drivers + weight, engine, per cent........... 46.27 
Weight on drivers +tractive force. ...........--.0-055 3.68 
Weight of engine +evap. heat. surface.............--- 107.43 
Weight of engine comb. heat. surface..............-. 78.51 
Boiler proportions: 
Firebox heat. surface, per cent comb. heat. surface. .... 8.52 
Tube-flue heat. surface, per cent comb. heat. surface.... 64.56 
Superheat. surface, per cent comb. heat. surface........ 26.92 
Firebox heat. surface +grate area...........600 00000 5.00 
Tube-flue heat. surface +grate area...............5-+- 37.89 
Superheat. surface +grate area... 15.79 
Comb. heat. surface +grate area. ............. 200000: 58.68 
Evap. heat. surface +grate area........ Picardy a's Sera SUR AV 42.88 
Tractive force +grate area............ 0.20 eee 578.78 
Tractive force +evap. heat. surface.............0-0005 13.49 
Tractive force +comb. heat. surface..............---- 9.86 
Tractive force x diam. drivers +comb. heat. surface... . 828.5 


center line of the smokebox. 
the annular ported type. 


The exhaust tips are of 


Steam Distribution 


Steam distribution is effected by Walschaert valve 
gears which provide a maximum travel of 714 in. for 


The bed casting is 77 ft. 92 in. long and weighs 97,620 Ib. 
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An interesting comparison in boiler sizes 


the 12-in. piston valves. All four valve motions are 
controlled by a single Alco power reverse gear. The 
reach rod on this gear is connected directly to the reverse 
shaft for the front pair of cylinders. A connection rod 
extends back to the reverse shaft for the rear pair of 
cylinders. Normalized and tempered low-carbon nickel 
steel is used for the radius rod, lap-and-lead lever, the 
link lifter and the union link. Carbon steel is used for 
the remaining valve-motion parts. 

An American front-end throttle is built into the super- 
heater header. The branch pipes from the header are 
each provided with a Y-connection at the lower end, one 
leg of the Y extending downward to the bottom of the 
cylinder-saddle pocket in the bed casting and the other 
extending back to the rear wall of this pocket. They 
are seated against the bed-casting openings with ball- 
joint rings. The branch pipe for each rear cylinder is 
in turn seated against a flanged extension on the outside 
wall of the cylinder saddle and extends back toward the 
steam-chest connection on the rear cylinder. This con- 
nection includes a slip-joint gland, and the branch pipe is 
connected to the front of the slip-joint flange. All con- 
nections are closed with the usual ball-joint rings. These 
outside branch pipes are lagged with Unarco Special In- 
subestos pipe covering, 2 in. thick. 


The cylinder and valve packings are Locomotive Fin- 
ished Material Company lip-ring design. The piston-rod 
and valve-stem packings are the King type. 


Lubrication 


Cylinder and chassis lubrication is furnished from 
three Nathan DV-7 38-pint mechanical lubricators. 
Two of the lubricators are placed on the left side and 
one on the right side. Each right-side lubricator feeds 
one pair of cylinders and valves. There are top and 
bottom connections at the middle of each cylinder and 
a connection into the steam pipe near each valve cham- 
ber. Atomizers with steam connections from a special 
manifold are placed between the terminal checks and 
the steam-pipe and top-cylinder oil fittings. There is 
one oil connection to each guide. Oil lines from the 
front cylinder lubricators also lead to the feedwater- 
heater steam pipe and rear-cylinder exhaust-pipe expan- 
sion joint. Oil is fed to the stoker engine from the rear 
lubricator. 

The lubricator on the left side of the locomotive has 
ten feeds, one for the pedestal shoes at each axle. Each 
feed line from the lubricator leads to a Nathan four- 
way oil distributor. From the distributor oil lines lead 

(Continued on page 319) 
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William J. Patterson 


Wituam J. Patterson, director of the Bureau of 
Safety of the Interstate Commerce Commission, was on 
July 20 appointed by President Roosevelt to be a member 
of the Interstate Commerce Commission for the term end- 
ing December 31, 1945. Mr. Patterson takes the position 
formerly occupied by Commissioner Balthasar H. Meyer, 
whose term expired December 31, last year, and who 
was finally released at his own request on May 1 of 
this year. Thomas R. Amlie, a left-wing Wisconsin Pro- 
gressive, was first nominated to succeed Commissioner 
Meyer, but the nomination was finally withdrawn at his 
own request when it became evident that the Senate 
would not approve it. 

Mr. Patterson's nomination was promptly confirmed 
by the Senate on July 27; he took the oath on July 31, 
in order to get started as a commissioner on August 1. 

A practical knowledge of railroading has never been 
considered a necessary qualification for a place on the 
Commission, and very few of its members have ever 
possessed such knowledge. Obviously, however, a com- 
missioner with practical railroad experience is in a posi- 
tion to render a real and substantial service. Much re- 
gret was expressed when President Roosevelt failed to 
reappoint former Commissioner Frank McManamy, who 
like Mr. Patterson was a career man, rising from the 
ranks in railroad work before entering government serv- 
ice, and climbing to the top. 

Mr. Patterson started in as a call boy and is a former 
fireman, brakeman, switchman and conductor. He has 
been a member of the I.C.C. staff since 1914. As di- 
rector of the Bureau of Safety he insisted upon strict 
compliance with the law, but with such tact and diplomacy 
that he encouraged a fine spirit of co-operation—an 
important factor at any time, and particularly so during 
the difficult economic period through which we have been 
passing. In the effort to cultivate better understandings 
and relationships Mr. Patterson frequently attended and 
took part in meetings of railway associations and rail- 
way clubs and has a wide personal acquaintance among 
railroaders of all ranks, and particularly in the me- 
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chanical and the operating departments. The new com- 
missioner was one of five men recommended by the rail- 
way labor organizations. "When in railroad service he 
was active in the affairs of the Order of Railway Conduc- 
tors and he became an inspector of safety appliances at 
the invitation of Edgar E. Clark, a former president of 
that organization, who served on the commission from 
1906 to 1921. 

Mr. Patterson was born at Neenah, Wis., on June 4, 
1880. In 1896 he entered railroad service as a call boy 
in the superintendent's office of the Wisconsin Central 
at Stevens Point, Wis., remaining in that position for 
two years. In 1898 he was employed as a brakeman on 
the St. Paul division of the Chicago, St. Paul, Minne- 
apolis & Omaha. In the spring of 1899 he went to the 
New Mexico division of the A. T. & S. F. as a loco- 
motive fireman, returning to the Wisconsin Central in the 
summer of 1899 as a brakeman and switchman. He was 
promoted to conductor of that road in the spring of 
1902, remaining in that position until the summer of 
1906, when he went with the Northern Pacific in that 
capacity on the Fargo and then on the Dakota and Seattle 
divisions, until September, 1914, when he entered the 
service of the Interstate Commerce Commission as an 
inspector of safety appliances. In August, 1918, he was 
promoted to assistant director of the Bureau of Safety, 
and on March 1, 1934, succeeded Wilfred P. Borland, 
who retired at that time, as director. 

In speaking at the October, 1937, meeting of the New 
York Railroad Club Mr. Patterson pointed out that, 
"During the past 25 years the general trend of railway 
accidents has been downward, and during the past 10 
years there has been a very material decline in accidents 
in train operation." He ascribed this improvement to 
“co-operative effort by railroad employees, railroad com- 
panies and government agencies." In commenting upon 
modernization of the services he pointed out that the 
continuance of the enviable safety records of the past few 
years should be prerequisite to the adoption of innova- 
tions in equipment or practice. 
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to the front and back pedestal shoes on each side of the 
locomotive. The lubricators are driven by connections 
to the valve-motion links. 

Alemite lubrication is used at various locations on the 
valve motion, crosshead guides, spring rigging, brake 
rigging, driving box lateral motion spring seats and 
throttle operating mechanism. 


Brakes 


The locomotive is equipped with two Westinghouse 
cross-compound air compressors and D-22-L air brakes 
with the controlled-emergency feature. This brake com- 
prises the M-40-A automatic brake valve; S-40-B inde- 
pendent brake valve, D-22-E control valve and B relay 
valve. This is the locomotive equipment customarily 
employed with HSC type train brakes, except that it 
does not include the electro-pneumatic features. These, 
however, may be added in the future. 

The M-4Q-A brake valve provides the same predeter- 
mined brake-pipe reduction in the first-service position 
and permits the emergency application on the second 
locomotive with the brake-pipe cock closed in double 
heading, as is available with the No. 8 ET brake. Its 
controlled emergency feature for operation in freight- 
train service is also the same as with the No. 8 ET equip- 
ment. The S-40-B independent brake valve is of the 
self-lapping type. With the B relay valve brake-cylinder 
pressure on the locomotive is maintained from the main 
reservoir. 

Clasp brakes are applied on all wheels of the loco- 
motive. The driving brakes are operated by one cylinder 
for each pair of wheels. 


Cab and Cab Fittings 


The auxiliary steam supply is taken from a small cast- 
steel fixture riveted to the roof sheet over the com- 
bustion chamber. This casting, the longitudinal section 
of which is triangular, has a vertical rear face from 
which the steam pipe leads back to the front of the cab. 
Steam for the blower is piped directly from the saturated- 
steam side of the superheater header. 

The locomotive is fitted with a Union Switch & Signal 
continuous inductive cab signal installation. 

Sand pipes are placed in front of both drivers of the 
front engine and in front of the back pair of drivers of 
the rear engine. There are four sandboxes, two on each 
side of the locomotive, behind the cowling below the 
running boards. Filling caps are accessible through the 
running boards. The sanders are Graham-White. In 
brake applications they may be operated by depressing 
the brake-valve handle and in emergency applications the 
sanders are operated automatically. There is also an 
independent sander valve. 

In the design of the streamlining of the locomotive 
and tender, Raymond Loewy served as consultant. In 
general, the lines are similar to those first applied to a 
K4s locomotive. No. 3768. including the same type of 
smoke lifter. The cab and the bullet-nose front-end are 
of aluminum. Behind a removal panel in the shrouding 
over the pilot is mounted a folding coupler which was 
furnished by the McConway & Torley Company. 


The Tender 


The tender has a water capacity of 24.230 gallons and 
a coal capacity of 26% tons. It is of welded construc- 
tion, built on a Commonwealth cast-steel water-bottom 
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underírame 58 ft. 10% in. long and weighing 43,060 Ib. 

The eight-wheel tender trucks were furnished by the 
Buckeye Steel Castings Co. The wheels are 36 in., in 
diameter and are mounted on 614-in. by 12-in. axles, 
fitted with Timken roller bearings. This truck employs 
a modification of the type of equalized frame construc- 
tion which is the feature of the Buckeye six-wheel trucks. 

The clasp brakes are of the vertical-lever type and are 
actuated by two 14-in. by 10-in. brake cylinders mounted 
on each truck. Braking power is about 108 per cent 
of the light weight of the tender at 50 Ib. per sq. in. 

On the front end of the tender is a Franklin E2 type 
radial buffer. Barco flexible connections are used be- 
tween the engine and tender. The steam-heat connec- 
tion at the rear of the tender was also furnished by this 
company. There is a National tight-lock coupler at the 
rear end of the tender. 


Railway Wheel 


Tread Contours 
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clusions have been reached, some of which have been 
based on practice and some on theory: 

]—The developments of the standard treads in the 
past have been by ballots and not based on scientific re- 
search. The adoptions were accomplished only by com- 
promising between widely differing opinions, all of which 
could not have been correct. 

2—The throat radius of a tread contour should be the 
same as the radius of the rail section at that point. The 
theory upon which present practice is based is not correct. 

3—Theory and practice both indicate the cylindrical 
tread preferable to a tapered one. 

4—In order to realize fully the economies of any "'cor- 
rect" or "best" tread, it should be adopted and used 
unanimously by all roads interchanging equipment. 
Even then it would be several years before beneficial 
results are apparent. 

5—So far as throat radius and taper are concerned, 
there should be no difference in treads of different ma- 
terials such as cast iron, cast steel, rolled steel, etc. 

6—The desirability and amount of chamfer on the 
outside of a tread is determined largely by the nature 
of the track over which the wheel rolls in service. On 
divisions where most of the track is straight a large 
chamfer is desirable, where on divisions made up almost 
entirely of curves no chamfer is necessary. Since cars 
in interchange move on all kinds of track, a compromis- 
ing chamfer should be used on a standard tread. 
MAPA simple contour is proposed for all wheels in 
Fig. 13. 

8—The problem of tread contours is of sufficient mag- 
nitude in economy and safety, that further investigation 
is unquestionably justifiable. The writer hopes to find 
it possible to continue the study in the future by the use 
of models. 


ILLINOIS CENTRAL PUBLISHES “STREAMLINE” TIMETARLE.— 
Schedules, in the new timetable which is printed in a different 
style of type, have been reduced in size, showing only the towns 
at which trains make regular stops. Other stations are shown 
in a separate index. New maps, correctly drawn to scale, show 
various sections of the Illinois Central system. Other features 
are a brief suggestion on how to read the folder, a comprehen- 
sive table of contents. and a table of railroad and Pullman fares. 
On the front and back covers of each new folder will be inter- 
esting pictures of scenes in Illinois Central territory. 
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EDITORIALS 


The Boiler-Patch 
Contest 


In the March issue we announced a first prize of $30 
and a second prize of $20 for articles describing the 
most interesting and difficult problems of boiler-patch 
fabrication or application submitted to us before May 
15. In all, descriptions of twenty-eight patches were 
submitted. All but one or two of them presents prob- 
lems which have some one or more elements of interest ; 
several of them reflect the exercise of great ingenuity in 
some aspect of their design, fabrication, or application. 
The problem of selecting the winners from among them 
was a difficult one indeed. 

The first prize is awarded to Fred W. Strachauer, 
district boiler inspector, Southern Pacific Company, 
Sacramento, Calif. A drawing of the patch which he 
submitted and a brief description of the conditions 
which had to be met appears elsewhere in this issue. 

The second prize has been awarded to J. E. Harrison, 
general boiler foreman, Central of Georgia, Macon, 
Ga. The description of this patch will appear in an 
early issue. Descriptions of other patches will also be 
printed in subsequent issues. 


Some Aspects of 
Smoke Prevention 


“We are living in an era when conditions which were 
tolerated in years gone by no longer can be permitted. 
Not so long ago the railroads constituted the principal 
transportation agency and coal was, as a general rule, 
the only, or at least the most convenient and economical, 
means that could be converted into mechanical energy. 
We had not as yet learned to appreciate that mechanical 
power through the medium of steam could be created 
with as little smoke and dirt surrounding the operation 
as we have learned to appreciate it today, and for that 
reason we did not object to the same degree that we 
do today when we observed the smoke clouds, whether 
they came from locomotives or from stationary boilers. 
Today, we know that much of this smoke is not neces- 
sary and, for that reason, we should not tolerate un- 
necessary violations.” 

Thus wrote John Bjorkholm, assistant superinten- 
dent motive power, Chicago, Milwaukee, St. Paul & 
Pacific, in his paper presented before the meeting of 
the Smoke Prevention Association at Milwaukee, Wis., 
during June of this year. 

Consciousness of the nuisance of smoke from fac- 
tory and locomotive stacks goes back farther than the 
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memory of living railroad men. Nor are organized 
efforts at abating the nuisance much newer. In Chi- 
cago the first smoke ordinance was passed in 1881. It 
lacked definition and relied on health and police de- 
partments for enforcement. Penalties were the only 
tools and they did not prove to be very effective. How- 
ever, it soon began to be recognized that smoke abate- 
ment was not a matter of enforcing penalties, but one 
of education and leadership in the development of co- 
operation between the law-enforcing agencies and all of 
those having to do with the combustion of bituminous 
coal on grates. 

Evidence of the early consciousness of the public in 
large cities may be seen in the electrification of the 
terminals within Manhattan Island and the serious con- 
sideration which was being given to similar proposals 
at Chicago as early as 1908. Outside of a few of the 
largest cities, however, the people of America have 
largely been content to put up with a large degree of 
nuisance from smoke—both that from locomotives and 
that from industrial chimneys as well—with occasional 
campaigns for its supression, because it was considered, 
in a large degree, as a necessary evil. 

Mr. Bjorkholm points out that there are reasons for 
a change in this generally tolerant public attitude. 
There are two such reasons. The first is, as Mr. 
Bjorkholm points out, the fact that, so far as locomo- 
tives are concerned, it is unnecessary to produce smoke 
in sufficient quantities or for long enough periods ‘at a 
time as to become a nuisance. The second is the con- 
stant improvement in other conditions having to do 
with dirt, such as paved streets and the widespread in- 
fluence of modern plumbing in the promotion of in- 
creasingly fastidious standards of cleanliness. 

That the steam locomotive is perhaps less generally 
the subject of criticism in the matter of smoke emission 
today than thirty years ago is striking evidence of the 
way in which skill in dealing with locomotive condi- 
tions, firing practice and the firing up and storing of 
engines at terminals has kept pace with the growing 
acuteness of the public consciousness of air-polluting 
agencies. The program, however, grows in extent as 
time passes. The portions of railroads outside of the 
larger municipalities where vigilance in the prevention 
of smoke can be relaxed will continue to grow shorter 
and shorter. 

One influence which, no doubt, has effected tangible 
improvement in the situation at terminals is the grow- 
ing use of Diesel-electric locomotives in switching 
service. Where such power goes into main-line serv- 
ice, however, it will, no doubt, have the effect of point- 
edly calling attention to the faults of the steam loco- 
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motive whenever vigilance in smoke prevention is re- 
laxed. 

As pointed out in the paper from which our opening 
paragraph was quoted, the equipment of the coal-burn- 
ing locomotive with suitable devices for the prevention 
of smoke formation and supplying it with properly 
prepared coal are as important a part of smoke-pre- 
vention activities as education and discipline of the man 
in the cab. 


Machine Accounting Promises 
Notable Economies 


A revolutionary improvement in railway accounting and 
statistical work is now under way and seems due to be 
widely extended in the next few years by the installa- 
tion of modern machines which will make available to 
locomotive-shop, car-shop and enginehouse supervisors 
a detailed knowledge of both labor and material costs 
which they never had before. Moreover this informa- 
tion will be furnished with such speed (within four 
days of the conclusion of each seven-day period) as to 
furnish a very definite and invaluable check on both the 
scope and efficiency of shop operations. 

On one mid-western railroad where this mechanized 
accounting has been extensively installed, for example, 
the company has concentrated at its main office 66 high- 
speed automatic bookkeeping machines in a well-lighted, 
sound-proof, 40-ft. by 90-ft. room. Twenty-six of the 
machines are automatic duplicating key punches; two 
machines perform gang work by reproducing or dupli- 
cating automatically; four machines are used to cross 
check the accuracy of cards already punched; twelve 
machines automatically sort pre-punched cards into any 
desired combination at the rate of 400 cards per minute 
for each sorting; one machine known as the collator 
merges cards for the multiplier; two machines receive 
pre-punched cards and automatically multiply the 
amounts in designated columns by the amounts in other 
cards; four machines when connected to the tabulators 
automatically punch the calculating machine total into 
other cards. 

While this sounds like a large aggregation of com- 
plicated machinery, and is just that, the method of opera- 
tion is relatively simple, smooth and highly efficient. 
Some idea of the magnitude of the operation can be 
gained from the fact that in a single month the work 
handled on these accounting machines for the mechani- 
cal department alone amounted to 150,000 units for 
individual locomotive repairs; 80,000 units for shop 
labor distribution and 180,000 units for shop material 
reports. The speed and flexibility of the mechanized 
accounting system referred to is well indicated in the 
following two paragraphs quoted from a descriptive 
article recently published in a railway trade publication: 

“This method of accounting for material while per- 
mitting greater accuracy, uniformity and speed in the 
entire operation at less expense and confusion, has also 
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permitted the production of statistical reports which 
were not previously available and it has given great 
flexibility to accounting and statistical work. Price 
lists may now be printed on the machines from the 
master price cards and furnished the mechanical or 
other departments to keep them informed as to the 
cost of materials being used, simply by running the 
cards through the alphabetical printer. Comprehensive 
statements of quantities of different kinds of material 
consumed by the road can also be prepared. 

“One of the more recent by-products is the monthly 
statement of locomotive repairs in which the cost of 
labor, the cost of material and the cost of other items 
of expense are given for the current month and on an 
accumulated basis by divisions, classes of power and 
by individual locomotives. Detailed reports of the cost 
of operating and maintaining this railroad’s Diesel 
power are also prepared at the present time and a more 
efficient budgetary control of expenses at different shops 
has been introduced in the form of a seven-day state- 
ment showing the cost of material used at different 
shops—a statement which is made available within four 
days after the close of business in any week for any 
seven-day period.” 

With these striking results not only promised, but 
actually achieved in a specific case, mechanized railway 
accounting seems in a fair way to be rapidly and widely 
extended. 


The Freight Conductor’s 
Private Car 


In earlier days, freight trains proceeded over single 
divisions of 125 to 150 miles, at the end of which the 
entire crew on each train was changed, the locomotive 
sent to the enginehouse and replaced by another locomo- 
tive with a relief engineman and fireman, and the ca- 
boose switched to a yard track, being replaced by another 
caboose with its conductor and brakemen. 

The inefficiency of this method of train operation, 
particularly as regards low mileage secured from loco- 
motives, became apparent quite a number of years ago 
with the result that operating divisions were consoli- 
dated, individual locomotive mileage greatly increased 
and attendant economies effected. If this proves to be 
good practice with locomotive equipment, why is it not 
applicable to a more general extent than is now the 
case with cabooses? True, the amount of investment 
involved is in no way comparable, but the extra delay 
and cost of switching cabooses to and from trains is 
by no means a negligible factor and appears well worth 
consideration in any intensive effort to reduce costs. 

In a discussion of this subject by a group of practical 
railway officers not long ago, one of the men said “I 
should like to ask one question of some one in the me- 
chanical department. I am interested in switch-engine 
fuel as well as other kinds. I don’t know why they 
have built such wonderful freight cars, yet they cannot 
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build a way car which will run over 100 or 150 miles 
without having to place another one on." The reply 
was “The best way I can answer is by saving the one 
unfortunate thing on the railroad is that we have two 
classes of people on the division with private cars, the 
superintendent and the conductor; they both like to 
keep them." Undoubtedly, a railroad freight conductor 
would prefer to use the same caboose on regularly 
assigned runs, but it may well be questioned if this is 
in all cases absolutely necessary and desirable in view 
of the increased amount of caboose equipment required 
and the additional switching with associated costs which 
this practice entails. 


Making One Job 
Pay for Another 


Without question one of the most important factors in 
assuring that the service obtained from car-wheel and 
axle units in these days of high speeds both in passen- 
ger and freight operation is the wheel shop in which 
the work of preparing these parts for service is done. 
Several times in recent months attention has been di- 
rected to the fact that many of the wheel shops, even 
on the larger roads, are not all that may be desired 
from the standpoint of meeting the recommendations 
of the Wheel and Axle Manual and it has also been 
pointed out that in many cases it is a rather difficult 
matter for those who are responsible for wheel-shop 
operations to do the best possible Job because of short- 
comings in the matter of shop equipment. 

Shop equipment in the wheel shop, as in most any 
shop doing a similar tvpe of work, may be classified 
under three general groups—the machine tools, the 
small tools, and the parts-handling equipment. By the 
latter is meant the cranes, hoists, trucks and special 
handling devices. All three of these groups of shop 
equipment have a direct influence on the cost of doing 
work. Machine tools are expensive and, unless there 
is a distinct advantage from the standpoint of time 
and cost saving, most shop supervisors have difficulty 
in getting all the new machinery that they would like 
to have. The efficiency of performance of the small- 
tools group many times has a decided influence on the 
ability of the machine-tool group to deliver the perform- 
ance which the manufacturers have built into their ma- 
chines. Upon the last group—that of parts and mate- 
rials handling—rests, we believe, one of the most 
important responsibilities of all—that of getting the 
part or the material to and away from the machine 
quickly in order that production may proceed at the 
most rapid. or at least at the demand rate. Without 
going into much detail, any shop man can make a brief 
operation-time analysis of the relation of machining 
time to handling time and will unquestionably be 
amazed at the small proportion of an eight-hour day 
that is actually taken up in machining operations on a 
given job. The boring of car wheels and the mounting 
of the wheels on the axles is a case in point. This 
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means that unless adequate and efficient handling equip- 
ment is included in the shop inventory, it is probable 
that a large part of the machine and tool efficiency is 
discounted. 

"This issue includes an article describing the steps 
taken to eliminate some of the lost motion in one wheel 
shop: another appeared in the June issue. An investi- 
gation in your own shop may disclose that if more at- 
tention is paid to handling problems, enough will be 
saved to pay for some of the new tools that are needed. 


New Books 


Macuine Desicn. By Stanton E. Winston, A. B., 
B. S. AL M, M. E. Published by the American 
Technical Society, Chicago. 333 pages, 514 in. by 
& V5 in., illustrated. Cloth bound. Price, $5. 

"Machine Design" is described as "A text presenting 
those fundamentals of theory and analysis which are 
basic to the field of machine design," in which the 
author has attempted to select that material which is 
most basic to the field of machine design in general. 
The material is based on the assumption that the stu- 
dent has completed the subject of mechanism and that 
his mathematical training has extended only through 
trigonometry and logarithms. No resort having beer 
made to the calculus, several rational formulas are in- 
cluded for which no derivations are given, but the 
solutions of many examples are worked out in detail 
in this book which is of the “how-to-do-it” type. 


THE ExciNEERS' Maxvar. By Ralph G. Hudson, 
S.B., professor of electrical engineering, in charge of 
the courses in general science and engineering at the 
Massachusetts Institute of Technology. Published 
by John Wiley & Sons, Inc., New: York. 340 pages. 
5 in. by 8 in. Price, $2.75. 

Engineering formulas, mathematical operations and 

tables of constants in most constant use have been con- 

solidated in systematic order in this second edition of 

The Engineers’ Manual, which is of pocket size. Each 

formula is preceded by a statement in which its appli- 

cation, the symbology of the involved physical quanti- 
ties and definite units of measurement are indicated. 

The sequence of the formulas is based generally upon 

their order of derivation so that the understanding of 

a formula may be enlarged by inspection of the for- 

mulas which precede it. All catchwords, symbols and 

formulas are printed in bold type and each formula or 
group of formulas is numbered to facilitate reference 
to the text or cross reference between formulas. The 
entire chapter on Heat and a large part of the chapter 
on Electricity have been rewritten and brought up to 
date. Revisions and extensions of tables of physical 
constants have also been made, as well as additions in 
the way of new steam tables, recomputations of con- 
version factors affected by the latest definition of the 

British thermal unit, and an enlarged table of conver- 

sion factors. 
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Missouri Pacific Reorganizes Sedalia 


Wheel Shop Work 


Scrap wheel elevator in loading position—Loading mounted car wheels with the Reeder device 


T.. wheel shop at the Sedalia, Mo., shops of the Mis- 
souri Pacific has been rearranged and facilities added in 
order to handle all cast-iron car-wheel work for the west- 
ern and a portion of the southern district of the railroad. 
The shop is located in the west end of the planing mill 
and it was desired to handle both new and old work with- 
out any interference. This is done by utilizing three 
doors located in the west end of the shop. The old 
wheels and new axles are handled along the north side 
of the shop moving into the center and out of the center 
door for distribution. The new wheels are handled along 
the south wall, also moving to the center and out of the 
center door for distribution. The above describes in a 
general way the routing of the work. 

About 290 ft. west of the shop is a 10-ton traveling 
crane, operating over a track on which incoming bad- 
order wheels are received on flat cars and mounted 
wheels loaded on the same cars for shipment, also wheel 
tracks leading into the north and center doors of the 
shop and a track to the south on which new wheels are 
moved enroute to the shop. This track is available for 
handling flat cars with mounted wheels if the north 
track is not available. 
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A car of bad order wheels is received, set under the 
crane and six pairs of wheels unloaded at each lift by 
using the Reeder unloading device, illustrated, the car 
moved with a car spotter and another lot of six un- 
loaded, this process being repeated until the car is un- 
loaded. As the wheels are unloaded they are placed on 
a wheel track which slopes gently to the north door 4 
of the shop, so that with a light push the wheels gravi- 
tate to the shop. 

These wheels are inspected on the way to the shop. 
Just inside the door to the left is located a journal lathe, 
made from an old axle lathe and equipped with a Hagen 
end drive which revolves the axle by friction, operating 
at 150 to 280 r.p.m. with a !45-in. feed. Such wheels 
as require journal turning are diverted to this machine 
where journals are turned and rolled. Those that re- 
quire this operation only pass over the line of entering 
wheels to the center track on which they gravitate back 
to the traveling crane through door B. Such wheels as 
require wheels removed are placed back on the track 
and move onto the wheel press which is the next machine 
and used only for dismounting. 

From this machine the scrap wheels are moved to an 
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Lift truck arranged for handling three wheels from the storage platform to the boring mills 


elevator located at door D and elevated into a box car 
outside. The scrap axles move on a mono-rail to a point 
adjacent to the loading and unloading track; the usable 
axles to a runway in the center of the shop in front of 
the mounting press, which will be referred to later. 

Usable wheels, amounting to about 15 per cent of those 
removed, are rolled across the shop to the boring mills 
and from there handled the same as new wheels as 
described below: 

Axles which require work other than journal turning, 
which is done on a journal lathe as the wheels enter the 
shop, are placed on racks adjacent to the three axle 
lathes which are located beyond the dismounting press. 
New axles are also placed on these racks, all being han- 
dled with mono-rail hoists. New and old axles after 


Door D 


IN 


M 


being handled on the axle lathes aré placed on the runway 
in the center of the shop leading to the mounting press. 

The finished-axle runway inclines to the back of the 
mounting press so that the axles roll by gravity to the 
press. There is a retaining device at the end of the 
runway arranged so one axle can be placed in position 
for mounting on wheels, a small air jack below the 
center of the axle raising it to the proper height. 

New wheels, unloaded from cars just outside the door 
€, are placed on edge in rows so a small lift truck with 
a single projecting bar, small enough to enter the center 
holes, can pick up and deliver three wheels at a load. 
These wheels are placed on edge adjacent to a Powell 
pneumatic lifting device, at each of the two boring mills. 
These mills are located along the south wall of the shop. 
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Boring mill with Powell air lift—]ournal lathe equipped with Hagen friction end drive 


The pneumatic lift removes and loads in one lift. The 
top cross arm with a suitable automatic clamp picks up a 
wheel at each end so that a finished wheel is picked off 
the machine at the same time a rough-bored wheel is 
picked off the pneumatically operated stand at the other 
end. The arm is then raised, turned 180 deg. and the 
rough-bored wheel lowered onto the table of the machine 
at the same time that the finished wheel is lowered onto 
the pneumatic stand. The stand then lowers the fin- 
ished wheel into position for rolling to the mounting 
press. 

Both the demounting and mounting presses are 
equipped with pneumatic control valves which enable 
the operator to work from the center of the press at 
all times and thus eliminate the loss of operator's time 
for starting and stopping the ram movements. These 
control valves are so arranged that the press operator 
also handles the wheel-mounting and check gage. The 
wheels are then mounted on the waiting axle, journals 
painted with a rust-resisting solution and given a slight 
push which rolls them into position for loading with the 
traveling crane onto a car which has just been unloaded. 

This describes in a general way the movement of the 
wheels resulting in what might be termed a double U, 
placed so that one outer stem represents the incoming 
second-hand mounted wheels and the new axles. The 
other outer stem is for the incoming new wheels and 
the center stem for the outward movement of the fin- 
ished product, the two center stems coinciding. 

The Reeder device, again used, requires only three 
lifts to load an average car. Wherever it is necessary to 
make right-angle movements, small air lifts are in- 
stalled below the floor with suitable saddles to engage the 
axle centers. These jacks are used to raise the wheels 
off the floor enough so that they can be swung around 
as desired. 

Formerly there were three shops in the territory han- 
dling the mounting of both steel and cast-iron wheels. 
The equipment from the Kansas City shop was moved 
and installed in the Sedalia shop described above and 
cast-iron wheels handled exclusively, the steel-wheel work 
being handled in the St. Louis shop at which point the 
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cast-iron wheel work was also abandoned. This con- 
solidation and concentration of work on cast-iron wheels 
at Sedalia and steel wheels at St. Louis has resulted in 
a much more economical and efficient handling of the 
work. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. A. R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of de- 
cisions as rendered.) 


Joint Inspection Not Necessary to Justify Bill for 
Flood Damage to Cars 


Eighteen Missouri Pacific cars were located in the flood 
of January, 1937, on the Baltimore & Ohio. All of these 
cars were delivered to the M. P. at St. Louis without 
defect-card protection as required by the rules, except 
two cars which carried defect cards reading: “Car in 
flood—home for repairs." Defect cards for the other 
16 cars were issued at St. Louis against the B. & O. 
reading: "Cars entirely submerged in flood waters," or 
"Cars in flood waters to a certain height," and *Home 
for repairs." The defect cards did not show any specific 
items of damage to the cars. Bills were rendered to the 
B. & O. covering the cost of repairs due to the flood 
damage. The B. & O. contended that a blanket defect card 
should not be authority for the car owner to render bill 
for extensive repairs without obtaining joint inspection 
certificate in accordance with Rule 4, Section (k), or giv- 
ing the carding line an opportunity to inspect the cars. 
The M. P. contended that flood damage is a handling-line 
responsibility as defined in Rule 32, Section (1), and 
(Continued on page 329) 
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Operator's side of the new A. C. F. car wheel grinding machine 


Wheel Grinder Operates 
On New Principle 


About three years ago, the American Car and Foun- 
dry Company, New York equipped its plants with car- 
wheel grinding machines of its own design and estab- 
lished the practice of grinding mounted wheels in pairs 
for application in all new cars built by the company and 
on most orders furnished under wheel-and-axle mount- 
ing contracts. The results obtained on over 215,000 
wheels has been such as to influence the company to place 
this machine on the market. The requirements upon 
which the company based the design of the machine are 
that it produce a mounted pair of wheels the treads of 
which are of identical circumference, concentric with the 
journal and presenting a perfectly smooth suríace for 
rail contact, and that the operations be performed at low 
cost and with a minimum loss of tread wearing material. 
An important advantage is that it affords a means of 


checking the preceding fabricating operations such as 
molding, boring, mating and mounting. Imperfect work 
is immediately reflected as soon as the mounted wheels 
are revolved in the grinder and contact made by the 
abrasive wheels. 

The new A. C. F. car-wheel grinder was designed 
specifically as a production tool for wheel-and-axle shops 
to accommodate shop tool arrangements where the 
grinder is in the line of operation between mounting press 
and truck assembly track or where the grinder may be 
installed against the wall of the shop. 

The bedplate is built up of heavy rolled-steel sections, 
forming a base on which the tailstocks are mounted. The 
mounted pair of wheels is rotated by friction drive and 
ground on centers carried by the tailstocks. The abrasive 
wheel housings and driving motors are mounted on heavy 
bracket extensions which form part of the bedplate. 

The tailstocks are of cast iron adjustably mounted on 
flat ways forming the top of the bedplate. The tailstock 


The rear of the machine showing the pneumatic-tired drivers in the floor 
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A side view of the 
grinder with a freight 
car truck mounted 
in the machine for 
the grinding of one 
pair of wheels 


spindles are of large size, are rotatable and secured in 
any angular position by means of clamp bolts. The cen- 
ters are eccentrically located in the spindle, the throw 
determining the distance from the friction drive wheel 
to the center of the spindle, thus accommodating a range 
of car-wheel diameters from 28 in. to 37 in. 

A friction drive is employed for rotating the pair of 
mounted wheels when being ground, which consists of 
two pneumatic-tired wheels making driving contact with 
the treads of the car wheels being ground. This work 
drive consists of a longitudinal shaft located in the bed- 
plate below the tailstocks and parallel with the tailstock 
centers. On this shaft are mounted the two pneumatic 
rubber-tired wheels. This shaft is driven by a geared 
motor directly connected to one end of the shaft. The 
rubber-tired wheels are elevated into driving position or 
lowered when work is being rolled in or out by means of 
a small air cylinder adjacent to each wheel. The use of 
this type of drive permits grinding the treads of mounted 
wheel pairs without the removal of roller-bearing journal 
boxes. 

Two independent driving heads for abrasive wheels are 
adjustably mounted on the bracket extensions of the bed- 
plate. The driving heads are mounted on the bedplate 
with the abrasive wheel spindles parallel to the taper 
treads of the car wheels and each abrasive wheel is fed 
against the work by means of a hand-operated feed screw. 
Each abrasive wheel is mounted on a roller-bearing spin- 
dle and is rotated by means of a multiple V-belt drive 
from a motor secured on top of the cross-slide table. Ad- 
justment is provided for the angle of the face of the 
abrasive wheel to enable the operator to grind wheels 
with either cylindrical or taper treads. 

The bracket extensions to the bedplate have ways 
planed on top parallel with the bedplate, on which a 
large table is fitted. In the top of this table ways are 
planed at right angles to the abrasive wheel spindle 
and a second table or cross-slide is fitted thereon. The 
abrasive wheel and motor assembly is bolted on the 
cross-slide and may be fed against the work or backed 
off by means of a hand-operated feed-screw. Provision 
is also made for manual feed of the abrasive wheel across 
the face of the work. The entire abrasive wheel and 
motor-drive assemblies are retractable from the working 
position away from the transverse center line of the 
machine; movement parallel with the center line of the 
bed from the operating position to a position toward the 
ends of the machine is effected by means of air cylinders 
the piston rods of which are directly connected to the 
table above described. 
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'The characteristic of retractable grinding heads, per- 
mitting the rolling of mounted pairs of wheels through 
the grinder on the running track in a continuous direc- 
tion is unique in this machine and has proved practical. 
It also permits grinding wheels without removing them 
from freight trucks. 

The A. C. F. grinder is designed for alternating-cur- 
rent motor equipment but modifications can be made for 
direct current if desired. The motor equipment of the 
standard machine consists of two 25-hp., three-phase, 60- 
cycle 220/440-volt motors on the abrasive-wheel drive, 
operating at 1,800 r. p. m. and one 4-hp. general purpose 
enclosed-gear motor which operates at 37.5 r. p.m. This 
latter motor is on the work drive. 

The A. C. F. grinder occupies floor space 10 ft. by 
24 ft. and weighs 24,000 Ib. in working order. Two 30- 
in. by 2%4-in. by 12-in. abrasive wheels are furnished as 
standard equipment. The machine is designed to grind 
the treads of wheels mounted to 4-ft. 8L5-in. gage but 
can be built for narrow-gage work. 

Experience with this machine has indicated that the 
average floor-to-floor grinding time for new chilled-tread 
wheels is from 3 to 4 min.; two men are required to 
perform the grinding operations. 

The advantages claimed for ground wheel pairs of 
identical circumferences, and having perfectly smooth 
treads, concentric with the journals, are: reduction in 
required tractive force; increase in wheel mileage; elim- 
ination of noise; reduction in vibration with resultant 
lowering of maintenance cost of truck and brake parts 
and reduction in losses due to breakage of fragile lading. 


Draft Gear Maintenanee 
And Claim Prevention* 


As is the case with all parts of the cars, draft gears be- 
come defective from breakage or from excessive wear, 
and because the efficiency of the draft gears is dependent 
upon their proper maintenance, it is very important to 
have a definite program for maintenance. 

In 1927, the Chicago, Milwaukee, St. Paul & Pacific 
inaugurated a program for periodical inspection of draft 
gears and repairs if necessary. Because all freight cars 


* Abstract of a paper presented by F. A. Shoulty, assistant superin- 
tendent car department, Chicago, Milwaukee, St. Paul & Pacific, at the 
forty-seventh annual meeting of the A. A. R. Freight Claim Division, held 
May 23 to 25, inclusive, at St. Louis, Mo. 
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must have the journal boxes repacked and air brakes 
cleaned, oiled and tested, and cars reweighed and re- 
stencilled periodically, under the Association of Amer- 
ican Railroads Rules of Interchange, it was deemed an 
opportune time to examine the draft gears and couplers 
as well, therefore a definite program was adopted and put 
into practice whereby draft gears and couplers are mi- 
nutely examined under certain definite instructions cover- 
ing system cars. 

The coupler is pulled forward as far as possible and 
pushed back again, this process being repeated several 
times so that the repair man, who is a specialist on 
draft-gear repairs, may note whether the draft gear is in 
need of renewal of some part. If there are no indica- 
tions that the gear requires repairs, the gear is not taken 
down, but if there are indications that the gear requires 
repairs, it is removed from the car and given necessary 
repairs and renewal of parts. The car is then stencilled, 
just above the coupler, to show that the draft gear has 
been inspected and the date and station at which inspec- 
tion was made is also shown. A record of the test is 
made and a copy of such record for each car is forwarded 
to the office of the superintendent of car department, 
where it is recorded and filed. I might add that when- 
ever a car is shopped for general repairs, which on the 
Milwaukee is approximately every four years, the draft 
gears must be removed from the car despite their ap- 
pearance from outward inspection. The gears are then 
examined minutely and repaired or replaced. 

At the time that draít gears are inspected, both 
periodically and at the time of general repairs of the 
car, loose or broken coupler-pocket rivets and cracked 
and excessively worn coupler pockets are repaired or 
replaced. Particular attention is given to the back filler 
in riveted yokes, and where found to be loose or missing, 
they are replaced. The riveting of the filler in the yoke 
is not permitted unless the hole is properly countersunk. 
Coupler keys having the old hairpin cotters are removed, 
a new hole is drilled and a T-head pin is applied. 

Excessive slack in draft gears is corrected at the time 
of draft-gear inspection. Excessive slack may be deter- 
mined by drawing the coupler forward and sledging it 
solid so as to remove all movement of the draft gear. 
When this is done, if the distance between coupler horn 
and striking casting exceeds 4714 in., necessary renewal 
of parts must be made so that this distance be as close 
to 3 in. as is possible but not exceeding 4 in. 

While draft gears and couplers with component parts 
have been improved a great deal in the past, much stil] 
remains in the way of further improvement. Next to 
wheels, draft gears and couplers are the greatest source 
of expense in car maintenance and no effort should be 
spared to improve these parts. 


Defective Gears Reduced from 15.6 to 4.6 Per Cent 


When we started our periodic inspection of draft gears 
in 1927, 15.6 per cent of the gears were found to be de- 
fective to the point where certain parts had to be re- 
newed. During the year 1938, only 4.6 per cent of the 
gears inspected were found defective to such extent. In 
1928 we spent $338,000 for couplers and coupler parts. 
while in 1938 we spent only $96,000 for couplers and 
coupler parts. It must be considered that these savings 
were accomplished despite the fact that the gears are 
attached to steel sills which provide no elements for 
absorption of any of the shocks as was present in the 
old wooden sills. It is, therefore, obvious that the re- 
duction in defective draft gears and the reduction in 
failures of couplers and their parts has been due to the 
greater efficiency of the cushioning effect of the main- 
tained draft gears, and this greater cushioning effect 
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must necessarily have some effect in reducing damage to 
lading. We do know that our freight-damage bill has 
been considerably reduced during the past 11 years, but 
just what portion of this reduction is directly attributable 
to better-maintained draft gears is not obtainable from 
the records, 

It would be very helpful to individual railroads if the 
A. A. R. would classify draft gears according to the re- 
sults obtained in official tests. A good many do not con- 
sider that 25,000,000 ft. Ib. is sufficient to determine the 
life and merits of a draft gear. This limit may be satis- 
factory as a minimum but it is a known fact that some 
draft gears will stand several times more than the 25.- 
000,000 ft. Ib. requirement, while other draft gears which 
just come within the requirement, will be certified as 
meeting A. A. R. requirements. If draft gears could be 
purchased on the basis of quality instead of uniform price, 
considerable headway could be made. 

Notwithstanding the fact that we have gone through 
practically ten years of depression, the Milwaukee has 
continued its draft-gear inspection program and demon- 
strated that it has proved profitable, from an economic 
standpoint, not to curtail the maintenance budget to the 
extent of sacrificing draft-gear inspection, when econ- 
omies must be enforced. If all railroads were as con- 
scientious about draft-gear maintenance as they are about 
cleaning air brakes, repacking journal boxes and reweigh- 
ing cars, it is my opinion that freight claims would be 
very substantially reduced, as free-slack in a freight train 
probably is doing more damage to lading than anything 
else. 


Air Brake 
Questions and Answers 


D-22-A Passenger Control Valve (Continued) 


472—Q.—Name the operating positions of the D-22 
valve. A.—The release, preliminary quick service, serv- 
ice, service lap, graduated release lap, emergency, and 
accelerated emergency release. 

473—O.—What communications are open in the re- 
lease position? A.—Between the brake pipe and the 
auxiliary reservoir as follows: Brake pipe to face of the 
service piston, through the feed groove in the service 
piston bushing to the service slide valve chamber, to re- 
lease the piston chamber, and from there through pas- 
sage to the auxiliary reservoir. 

Between the brake pipe and the emergency reservoir 
as follows: Through the charging port X, in the service 
piston bushing past the ball check valve 85 and the flat 
check valve 73, through choke 81, and through passage 
2d and pipe 2, to the emergency reservoir. [Note—Let- 
ters and figures refer to instruction pamphlet diagrams— 
Editor] 

Between the brake pipe and the supply reservoir as 
follows: Through passage s and choke 83 to limiting 
valve chamber //, past check valve 147 to passages past 
the ball check valve 85a, and flat check valve 73a, to the 
chamber above check valve 74 and 87, thence through 
passages and pipe 6 to the supply reservoir. 

Between the brake pipe and chamber F on release in- 
suring diaphragm. Between the brake pipe in chamber 
B on the face of the emergency piston and the quick- 
action chamber via charging choke 27 to chamber E on 
the slide valve side of the piston and a passage. 

Between the service slide valve chamber, auxiliary 
reservoir pressure, and the release slide valve chamber. 

Between the service slide valve chamber and the spring 
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side of the release piston (chamber E) by way of the 
port in the service slide valve and passage in its seat. 

Between the auxiliary reservoir and the supply reser- 
voir as follows: From chamber D through the port in 
the release valve and the passage in its seat past ball 
check 74 and flat check valve 87 to the passage leading 
to pipe 6, to the supply reservoir. 

Between the displacement reservoir and exhaust by 
way of the cavity in the release slide valve and the ex- 
haust passage in its seat. 

Between the emergency reservoir to the under side 
of the emergency slide valve and between the emergency 
reservoir and the small diaphragm area on the upper 
side of the cover gasket exerting downward pressure 
through the strut to keep the emergency slide valve 
seated when there is no pressure above the slide valve. 

Between the emergency reservoir and the spring 
chamber above the spill over check valve. 

Between the emergency reservoir and both the outer 
face and the spring side of the emergency valve. 

Between the under side of the ball check 51 (through 
a choke passage) and emergency slide valve chamber E 
and the quick action chamber. 

474—Q.—W hat communications are open in the pre- 
liminary quick-service position? A.—The brake pipe to 
atmosphere by way of the service graduating and slide 
valve and communicating ports and passages past the 
limiting valve to the quick service volume which is per- 
manently connected to the atmosphere. 

From the spring side of the release piston to atmos- 
phere (auxiliary reservoir pressure) by way of ports 
and cavity in the service slide valve to the exhaust port 
(exhaust). 

From the displacement reservoir by way of passages 
and cavity in the emergency slide valve to the safety 
valve, and to the face of the emergency valve. 

From the quick action chamber by way of a vent 
port in the graduating valve and the exhaust port in 
the slide valve to atmosphere. 

From the emergency reservoir to the chamber above 
the spill-over check valve, emergency slide valve strut 
diaphragm and under the side of the emergency slide 
valve. 

From the emergency reservoir to the under side of 
the service slide valve, the chamber over the emergency 
reservoir check, the spring side of the emergency valve, 
and the chamber over the emergency reservoir charging 
check valve. 

From the brake pipe to the vent valve chamber, the 
chamber over the accelerated release check, chamber F 
in release insuring valve portion, chamber H in quick 
service limiting valve portion, to displacement reservoir. 

From the auxiliary reservoir to the auxiliary reservoir 
check valve and to release insuring valve portion. 

475—Q.—W hat communications are open in the serv- 
ice position? A.—The brake pipe to the displacement 
reservoir by way of the limiting valve, until the dis- 
placement reservoir (which is connected to the chamber 
over the limiting valve diaphragm) pressure has reached 
14 lb. The brake pipe to the vent valve chamber and 
over the accelerated release check and chamber F in the 
release insuring valve portion. Auxiliary reservoir to 
displacement reservoir. Auxiliary reservoir to release 
insuring valve portion and to auxiliary reservoir check. 
Displacement reservoir to safety valve, and face of the 
emergency valve. Emergency reservoir to the spring 
side of the emergency valve. Emergency reservoir to 
chamber above spill-over check, valve and chamber over 
the emergency slide valve strut diaphragm. 

Emergency reservoir to the chamber above the emerg- 
ency reservoir check and chamber over the emergency 


Railway Mechanical Engineer 
AUGUST, 1939 


reservoir charging check valve. Quick-action chamber 
to atmosphere by way of the emergency graduating 
valve and slide valve. 

476—Q.—What is the purpose of the accelerated re- 
lease check valve and ball? A.—To provide accelerated 
built up of brake pipe pressure, after an emergency, from 
the combined volume of auxiliary and displacement reser- 
voir when the slide valve moves to an accelerated release 
position. 

477—Q.—For what purpose is the diaphragm spring 
and slide valve strut? A.—It serves to keep the slide 
valve seated in the absence of quick action chamber 
pressure. 


Decisions of the 
Arbitration Committee 
(Continued from page 325) 


that, until the rules are modified to place flood damage 
under Rule 4, Section (k), there is no infraction of the 
rules under which these charges were rendered. 

In a decision rendered November 17, 1938, the Arbi- 
tration Committee stated: “The contention of the Balti- 
more & Ohio is not sustained."—Case No. 1,763, Balti- 
more & Ohio versus Missouri Pacific. 

[NorE: In the report of the Arbitration Committee 
presented and accepted at the 1939 A. A. R. Mechanical 
Division Convention, the committee recommended that a 
new interpretation be added to Rule 4, to become ef- 
fective August 1, 1939, which states that in cases where 
whole or part of superstructure is involved through gen- 
eral statement of damage, car owner must accord railroad 
issuing the defect card the opportunity of participating 
in joint inspection. If the railroad issuing such defect 
card fails to avail itself of the opportunity of making 
joint inspection within 15 days from date of notification, 
then the joint inspection shall proceed in the manner pre- 
scribed in Section (k). The decision in this case was 
based on the rules in effect prior to the adoption of the 
new interpretation.—Editor] 


Adjustment of Lading May Involve Removal and 
Replacement on Same Cars 


On September 13, 1935, the Chicago, Rock Island and 
Pacific delivered two flat cars, one having a single over- 
hanging load of piling and the other being used as an 
idler, to the St. Louis Southwestern. The car inspector 
of the St. L. S.-W. recorded that the car had an extreme 
overhanging load when received by him. At a later date, 
the C. R. I. & P. furnished the St. L. S.-W. with a car 
check of the form specified in the A. A. R. rules with the 
word "transfer" crossed out and intended this form as 
authority to bill for the expense of adjusting the lading. 
The St. L. S.-W. unloaded this lading completely and re- 
loaded it as a twin load on the same two cars at another 
point where facilities were available for handling this 
work. The C. R. I. & P. contended that the check form 
which was issued did not authorize the unloading and 
reloading of the cars as a twin load, and considered this 
work to be a transfer of lading regardless of the fact that 
the same two cars were used. 

In a decision rendered November 17, 1938, the Arbi- 
tration Committee stated : "The contention of the Chicago, 
Rock Island & Pacific is not sustained.” —Case No. 1,764, 
St. Louis Southwestern versus Chicago, Rock Island & 
Pacific. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


There's Always A Way 


BRounpnovse foremen are always hopeful of getting 
one more trip out of a locomotive before tying it up 
for repairs. Jim Evans is no exception. He knew that 
the fuel oil tank on the 5091 was leaking. It had been 
reported the last three trips and oil leaks have a habit of 
getting worse instead of better. Evans did figure he 
could get one more trip out of the engine before repair- 
ing the leaking tank. When he looked at the tank he 
changed his mind and revised his engine lineup for the 
day and went in search of Henry Barton that does the 
welding at the Plainville roundhouse. 

"Seems like we are having a lot of trouble with fuel 
oil tanks leaking," Evans told Barton. 

“That’s right," Barton admitted, "we are. 
a lot of weight on the bot- 
tom of the oil tanks and 
even if they are blocked in 
good and solid, they're 


There's 


By Walt Wyre 


The oil tank of the 5091 was drained and flushed out. 
Then the tank was spotted under the derrick and the 
tank hoisted up. Barton was measuring the space where 
the tank fitted when the foreman came out to see how 
much of a job it was going to be to repair the leak. 

"What do you think?" Evans asked. "Is it much of a 
job to fix it?” 

“Oh, I can chip the crack out and weld it in a little 
while, but it'll be leaking again after a couple of trips. 
We might as well fix it right while we've got it out.” 

“But the 5091 is a good engine,” Evans protested, “and 
I can’t tie it up three or 
four days. Couldn't you 
get it done sooner?" 

“Afraid not," Barton re- 


bound to do a lot of work- 
ing." 

"We've had this tank out 
three or four times in the 
last six months, and some 
of the others are almost as 
bad." Evans turned to go 
to the office. “When you 
get this one out, see if you 
can’t figure some way to re- 
pair it so it will last a 
while.” 

“Tve been thinking about 
that,” Barton said, “and be- 
lieve I have a plan worked 
out, if we can get the 
time.” 

“How long will it take?" 
the foreman asked. 

“About three or four 
days,” the boilermaker said, 
“if we don't have too much 
other work." 

"Ill tell the hostler to 


spot the engine and drain the oil out. When you get 


The job of being a mechanic around a 
railroad is one that requires, above all 
else, the ability to dip into the well of 
past experience and come up with the 
solution to the problem of the moment. 
In this month's story Walt Wyre is tak- 
ing us on a personally conducted tour of 
the S. P. & W. with Henry Barton, “‘who 
does the welding at the Plainville round- 
house." The leaky fuel tank of the 5091 
calls for a neat job of designing in addi- 
tion to the welding. The fire-door hole 
on the old locomotive boiler at Middle- 
ton requires another brand of ingenuity 
including holding at bay a too-helpful 
helper and, that the day might not be 
too dull, Evans wanted **to get your idea 
on building a furnace for annealing 
drawbars." Being a railroad mechanic, 
he had his say—“‘but I'l think about the 
furnace." By now itis probably finished. 


plied. “But why don’t you 
use the tank off the 5087? 
It'll be two weeks before she 
will be off the drop-pit, 
won't it ?" 

"That's right" — Evans 
pulled out his plug of 
*horseshoe"—"T'l have the 
painter change the numbers 
on the tank." 

"Guess I've stuck my 
neck out again," Barton said 
to his helper. “But it's a 
good idea if it works." 

“What are you going to 
do?" the helper wanted to 
know. 

“The first thing," Barton 
replied. “is to get this oil 
tank on the ground and bot- 
tom up. The next is to get 
that sheet of Y$-inch steel 
I've got stacked away be- 
hind the steel rack." 


"I wondered what your idea was hiding that steel," 


the tank lifted up we'll look at it and talk about your 
idea for repairing it. I'm afraid we can't tie the engine 
up that long," Evans said. 

When the S. P. & W. changed from coal to oil, the 
fuel oil tanks were designed to fit in the space formerly 
used for coal. The oil tanks, as a result, are built with 
sides and back that flare out to fit the slope of the coal 
space. This makes the bottom of the tank small as 
compared with the top. 

In order to keep the weight down as much as possible, 
the tanks were built of quarter-inch tank steel. Several 
years' service showed that the bottoms should have been 
heavier, but flanging and fitting a new bottom is a job 
that calls for more equipment than is usually found at a 
roundhouse. 
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the helper said. 

The bottom of the oil tank had been repaired manv 
times. Most of the breaks had been along the seam 
where the bottom was welded to the sides; evidently 
caused by vibration. 

"What are you going to need?" Barton's helper asked. 

“The first thing is a cutting torch." 

It didn't take long to cut the bottom out of the tank. 
Forming the new one of 34-inch steel by hand did take 
considerable time. When finished, the bottom of the 
tank resembled a rectangular bucket lid with a 34-inch 
flange. 

"Say," the helper exclaimed when they were putting 
the finishing touches on the tank bottom, "haven't vou 
got it too big to fit inside the tank?" 
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“It’s not going to fit inside,” Barton replied. “It’s 
going to fit over the outside.” 

It required a little heating and hammering to make 
the heavy steel bottom fit the sides of the tank snugly, 
but it was done, and it was ready for the seam to be 
welded. 

“That ought to hold it,” helper remarked when Barton 
lifted his welding shield and laid down the electrode 
holder. 

“It will when I get through," Barton said. “I’m going 
to weld a sheet of quarter-inch steel on the sides up to 
where the flare starts. That will stiffen it and keep it 
from breaking at the seams.” 

“Well, it looks like a good job,” Evans remarked when 
the tank was ready to go back in place. “Wish we had 
time to fix them all like that,” he added. 

“I thought we might get started on the 5092 right 
away,” Barton said. “It’s in pretty bad shape.” 

“Too much other work right now,” Evans replied, 
“and by the way, you’ve got to go to Middleton in the 
morning to repair a stationary boiler. I don’t know just 
what there is to be done. Better get your tools together 
this afternoon.” 


Milo teron was once an important point on the S. P. 


& W. That was before they started running trains 
through. Now about all that is left of the roundhouse 
and shops is a dilapidated turntable with a lot of vacant 
space around it. There is not even any compressed air 
to operate the motor that was used to turn the table. 

There is an office that looks like it was left standing 
because the warped and weathered boards weren't worth 
saving. The only buildings that have been kept in pre- 
sentable repair are the pump houses and stationary plant. 
The latter supplies steam for heating fuel oil and oper- 
ating water and oil pumps. 

“Better take everything with you that you are likely 
to need," Evans told the boilermaker. “You won't find 
anything in Middleton." 

Barton took the foreman at his word and filled a huge 
box with tools. He and his helper hauled the tool box 
to the station that afternoon. He and the heavy tool box 
both left next morning on the same train. 

When Barton found that the boiler house was nearly 
a mile from the passenger station, he went to the little 
office building in hopes of getting help to handle the 
heavy tool box. There was no one around. He went 
on up to the boiler house. 

A switch engine was standing beside the house. A 
fireman was sitting in the cab nodding drowsily. "Say," 
Barton yelled to be heard over the noise of the locomotive 
blower, "I've got to have some help to.get my tools over 
here." 

The fireman leaned out the cab window. "Help is one 
thing you won't find around this place." 

“How am I going to get my tools over here?" Barton 
was beginning to wish he had brought his helper with 
him. 

*"There's a wheelbarrow in the stationary house," the 
fireman replied. 

Shoving a heavily loaded Irish buggy over a hard 
surface is work, and the path from the station platform 
to the boiler house is far from being a cement walk. 
Besides loose gravel and soft dirt there are half a dozen 
tracks to cross and no crossings. 

Sweating, swearing, and shoving, Barton finally made 
it just as the fireman blew the locomotive whistle for 
twelve o'clock noon. 

Before going back to work after lunch, Barton went by 
the telegraph office. There was a wire wanting to know 
how he was getting along with repairing the boiler and 
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when it would be ready to put back in service. It was 
from the division engineer. 

“What will I tell him?" the operator asked. 

“Tell him,” Barton replied, “they had better send an 
engine up to relieve the one being used for steam. From 
the way it looks now the one they are using will be due 
for an annual inspection before this job is finished. I 
haven’t even had a chance to look at the job yet.” 

"I'll tell the division engineer you'll wire later," the 
operator said. 

“O. K." Barton turned and headed for the boiler 
house. He was prepared for the worst when he looked 
at the boiler and that's what he found. 

The boiler was an old style locomotive type. Rusty 
streaks around the fire door ring showed where at least 
part of the repairs were needed. Further inspection 
showed no other serious leaks. A few flues would need 
a little caulking. Several places in the side walls could 
be repaired the same way, although chipping out and 
welding would be much better. 

Barton started first on the-big job. He got caulking 
chisels and hammer to see how that would work. The 
third blow drove the caulking chisel through the rusted 
edge where the boiler shell joined the fire door ring. 

“Its in kinda bad shape.” The fireman had come 
into the boiler house to watch. 

“Yes,” Barton replied. "It'll take more than caulking 
to repair that. It’s all rusted out.” 

“What are you going to do about it,” the fireman asked. 

“Is there any place an electric welder can be hooked 
up?" 

“There are some wires right outside the building." 
The fireman pointed with his thumb. “I guess one could 
be connected to them." 

“Well, I'm going to wire the master mechanic at Plain- 
ville to send an electric welder and an electrician. Wish 
I had a bicycle," Barton added as he started back to the 
station. He also asked that a fire door frame for a 700 
Class engine be sent. 

The next thing needed was a cutting torch. For a 
wonder, there was an outfit in the water service shop. 

While the fireman watched, Barton worked. He slid 
into the damp fire box and started on the inside shell 
cutting around the fire door ring. When that was fin- 
ished, he did the same on the outside shell which left 
a rectangular opening where the fire door had been. 

“Got a piece of string?" he asked the fireman. 

“Going to try to tie them two edges of the boiler shells 
together ?" the fireman inquired jokingly. 

"No," Barton replied. “Going to hitch that bull of 
yours outside. Didn't you ever hear of laying out an 
ellipse with three pins and a string ?" 

The string was found. Barton measured and made a 
mark on either side of the opening and then one above 
to mark the edges of the oval opening. 

"Now what?" the fireman asked. 

“Here, I'll show you. Hold the end of the string on 
that mark on the left. Now bring it over my finger." 
Barton placed the index finger of his left hand on the 
mark over the opening. "And," Barton continued, "bring 
the string to the mark on the right of the door and 
hold it." 

When that was done, Barton removed his finger and 
using a piece of soapstone in the loop of the string, 
traced the opening as he had learned years before. 

When the opening was cut out, Barton set to work 
heating and hammering to force the two edges of the 
boiler shell together. 

By the end of the second day, Barton was ready for 
the welder. The two edges of the outside and inside 
shell of the boiler had been brought together and V'd 
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out, but the welder had not arrived. The morning of 
the third day there was a message that the welder and 
an electrician would arrive together that morning. 

It was a bigger job to get the welding machine to 
the boiler house than it had been to get Barton’s tool 
box over, but there was more help. The machine was 
loaded on a baggage truck and hauled over. 

Ned Sparks, the electrician, had brought along an 
assortment of wires to be used connecting the machine. 

“How long will it take to get the welder going?" 
Barton asked. 

“Not very long if"—Sparks was looking at the wires 
overhead—"if that is a three-phase circuit, which I 
doubt.” 

It wasn’t. The circuit was for lights and the welder 
motor would not run on it. The rest of the afternoon 
was spent by the electrician trying to figure out some 
way of getting the welder going. Barton chipped out 
two or three small cracks in the fire box. He used air 
from the locomotive reservoir to operate the air gun. 

By five o’clock the electrician was ready to give up. 
He had figured every way he could think of to get the 
proper current to the welder, but there wasn’t any prac- 
tical way it could be done. 

“What are you going to do about it?" Sparks asked 
Barton. 

“Huh!” the boilermaker snorted. “I’m not an elec- 
trician! You get the welder going and I'll do the work.” 

By this time the wires between Plainville and Middle- 
ton were beginning to droop with the heat of messages 
wanting to know why the delay getting the boiler going. 
The superintendent had gotten in on it and was urging 
the master mechanic. The trainmaster was raising 
thunder about needing the switch engine that was fur- 
nishing steam. 

“Tt looks,” said Barton, “as if things had come to an 
impasse, whatever that is.” 

“If it means a helluva mess,” Barton said, “things have 
come to it. But we've got to figure out something." 

"I've got a good notion to catch the Limited tonight 
and go back to Plainville," the electrician said. 

*"There'll be two of us if you do,” Barton said. “Maybe 
you can figure out something in the morning." 

Next morning the electrician went up town. Barton 
set to work drilling and tapping holes in the boiler to 
fasten the fire door frame. It was slow, tedious work 
drilling the holes with an air motor even with the pumper 
helping. He had obtained authority to use the pumper 
who turned out to be a fairly intelligent helper. 

It was almost noon when the drilling and tapping 
was finished and no signs of the electrician. The electric 
welder was still standing on the baggage truck by the 
side of the pump house. 

Barton sat down in the boiler house door to rest a 
moment and take a smoke when he saw a ramshackle 
truck approaching. As the truck drew nearer he recog- 
nized the electrician sitting beside the driver. The truck 
pulled up and stopped about a hundred and fifty feet 
from the boiler house. Barton walked over to investigate. 

“Did you finally figure out a way to get the welder 
going?" Barton asked. 

Sparks slid from the truck. “Do you know anything 
about welding with alternating current?” 

“Never tried it," Barton said, “but guess I could if 
I had to. Is that an a. c. welder? What have you 
got two for?" 

“Those are transformers,” the electrician said. “When 
I get through connecting them up you'll be able to weld 
with them—I hope." 

The driver of the truck was a mechanic that operated 
a garage and general repair shop in town. He and 
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Barton helped the electrician string out the wires. 

When it was finished, two wires from a line about 
three hundred feet away were connected to one of the 
transformers and the two transformers were connected 
together. The leads from the welding machine were re- 
moved and connected to the transformers. 

Barton tried welding first on a piece of steel he picked 
up. The metal sputtered and spattered like chicken 
livers in hot grease. 

“Say, I can't weld with that arc. It’s wild as the di- 
vision engineer will be when he gets my wire telling 
him the job is blowed up." 

The electrician scratched his head thoughtfully and 
said nothing. 

“Say!” Barton exclaimed, "I'm no electrician, but 
maybe if you run the current through the reactor coil 
on the welder it would help." 

“T believe you've got something," Sparks said. 

When the electrode wire was cut and the ends con- 
nected to the reactor, Barton tried again. After two or 
three attempts he held a fairly steady arc. 

"What do you think?" Sparks asked anxiously. 

"Well," Barton replied, "I don't know what the job 
will look like, but guess I can make it. I couldn't if I 
wasn't using heavy coated welding wire, though." 

The job was finished and didn't look so bad either. 


A rew days later Evans sent for Barton to come to the 
roundhouse office. "I wanted to get your idea on build- 
ing a furnace for annealing drawbars," Evans said. 

Barton stood a moment thinking, then replied, “From 
here on out I'm practicing birth control on ideas, at least 
until I get over the effects of having the last two—but 
Ill think about the furnace.” 


Method of Shrinking 
Locomotive Parts 


By R. T. Peabody 


Within a single generation, the size of locomotives has 
increased until they have become giants, massive and 
heavy. Many parts have doubled and even tripled in 
size and weight. But, so far as tolerance fit is concerned, 
American engineers and designers have reached the 


The crank pin being "frozen" in the solution 
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pressure with a slight oversize tolerance, in some cases 
.001 in. per inch of diameter, in some cases less than 
that. 

Ever since successfully applying brake-hanger bush- 
ings with liquid air on the Boston & Albany in 1929, 
the author has been working on a better method than 


Above—Heating wheel center to 180 deg. F. with steam. Below— 
Lifting the pin from the cooling bath to the wheel 


The cold pin being inserted in the wheel center 


Tolerances Needed for Dryal Fits 


PassENGER-CoacH TRUCK-FRAME BUSHINGS 


Diam., in. Tolerances, in. Length, in. No. per truck 
1% 0.002 1 24 
3"/16 0.003 15/1. 8 

Locomotive TENDER-FRAME BUSHINGS 

Diam., in. Tolerances, in. Length, in. No. per frame 

6% 0.006 3 4 
GENERAL Purpose BUSHINGS 
Diameter, in. Length, in. Proposed Tolerance, in. 

1% 1% .001 
2% .002 
2 3% .0023 
256 .0023 
2⁄4 175/16 .0025 
2% .0025 
3 214 .0027 
23/18 .0027 
3"/16 17/16 .0028 
6% 6 .005 
DESC ad 1 , [27 4 -005 
limit in size and weight of such parts as crank pins, wrist a : "085 
pins, truck wheels and axles, truck boxes, driving boxes, 73 i 5% 006 


driving wheels, etc., fitted together under hydraulic 


Micro-photographs of a piece of carbon vanadium steel. At the left is the grain structure of the original steel; the center photo shows the 

grain after cooling to minus 60 deg. F. and quenching in oil at 180 deg. F. The photo at the right shows the grain after cooling to minus 60 

deg. F. and allowing the steel to warm up to room temperature. Specimens were polished and etched with 2 per cent nitric-alcohol solution. 
Magnification 100 times. 
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hydraulic pressure for heavy locomotive parts requir- 
ing tolerance fits, and has developed a method which has 
been designated Dryal. 

On March 30, 1939, a demonstration was made which 
indicated that through the use of this method locomotives 
can now be built with almost perfect tolerance fits. 


Description of Test 


A mounted scrap disc main driving-wheel center was 
prepared. .À crank pin was immersed in a dry-ice and 
alcohol solution for 30 min. which reduced the pin tem- 
perature to minus 60 deg. F., and, while the pin was in 
the solution, the entire wheel center was heated with 
live steam to 180 deg. F., so that it expanded evenly. 
Before cooling the pin and heating the wheel the pin 
diameter was 9.341 in. and the wheel bore 9.331 in., 
indicating a shrinkage tolerance of 0.010 in. 

After the pin had been chilled in the solution, it was 
lifted by an overhead crane, transferred to the wheel 
center, and slipped gently into proper position in the 
hole of its own weight with plenty of space to spare. 

The pin dropped into place without any hammering 
or pressure and without any friction. A pressure of 275 
tons was required to remove the pin, or 75 tons more than 


British and French 


for pins inserted by the former method. 

The pin remained the same, while the bore measured 
9.337 in. along the center line and 9.335 in. at 90 deg. 
straight, proving that in the hole, which was 10 in. deep, 
there were 10 in. of fit. It is not possible to secure this 
condition by the hydraulic-press-fit method. The hole 
was found to be in perfect condition, the micrometer 
measurements indicating only 0.002 in. out of round. 

The pin was tested metallurgically as to the effect oi 
the intense cold on the metal, and the grain structure and 
physical properties were found to be unaltered. 

The Dryal method is economical and is applicable to 
any locomotive or car part that requires a tolerance fit. 


Application of Bushings 


Cast iron, steel and bronze locomotive bushings can be 
applied by the Dryal method. Passenger-car truck frames 
with various size bushings can be assembled quicker bv 
this method, and the bushings will wear better because 
of the better fit, if the proper tolerances are used. To 
obtain the proper Dryal fit, tolerances based on a little 
less than 0.001 in. per inch of diameter are most import- 
ant. The accompanying tables show standard tolerances 
for such fits. 


otaybolts of Monel Metal 


IT is generally recognized by all locomotive engineers 
that the measure of the ability of the steam locomotive 
engine to perform the work required is the capacity of the 
boiler to produce the steam necessary for the work in 
hand. 

Moreover the part of the boiler which is called upon for 
maximum output of heat units is the firebox. The inner 
firebox is perhaps the most arduously treated detail, for 
on the fireside it is exposed to the effects of the com- 
bustion of the burning fuel, urged by the blast of the 
engine exhaust, while on the water side it must carry the 
load imposed upon it by the maximum steam pressure 
generated. Its flat surfaces must be supported at fre- 
quent intervals by suitable staybolts fixing it securely 
and yet with a certain degree of flexibility to the outer 
casing in such a way that the active circulation of the 
water is not impeded. Such water-space stays or bolts 
must be simple in form and easy to apply and renew. 


British Practice 


In Great Britain the conventional form of copper fire- 
box has been used from the earliest days and still sur- 
vives here as well as on the continent of Europe. With 
few exceptions the water-space stays for such fireboxes 
have also been made of copper. 

For many years the Great Western and the Southern 
Railways have used screwed steel stays 5$ in. diameter 
for the same purposes having renewable nuts on the fire 
side, and screwed steam tight into the outer casing as 
shown in Fig. 1. 

Both railways use these stays made of mild low-carbon 
steel having a tensile strength of 63,000 Ib to 76,000 Ib. 
per sq. in. and with 28 per cent elongation. This ma- 
terial complies with the specification given in the table. 


* Vice-president, Institution of Locomotive Engineers; past president, 
motive & Carriage Institution, and formerly with the Southern Rail- 
way Co., Ltd., England. 
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By James Clayton, M. B. E., 
M. I., Mech E.* 


Its chief property is that it is very ductile so as to 
withstand the bending action to which staybolts are sub- 
jected by the expansion under working conditions of the 
copper firebox plate in relation to the outer steel casing 
plate. The pitching of these stays is arranged so that 
they carry each approximately 2,200 Ib. of load due to 


Specifications of Steel for Firebox Stays 


Per cent 

Carbon ec 0.12 to 0.18 

Manganese ......... . 08 to 0.9 
< Silicon below ..... . 0.3 
Sulphur below «++ 0.07 
Phosphorous below .. . 0.07 


Physical test: 


ONS eos adele ies ean neat g a aae 63,000-76,000 Ib per sq. is. 
Elongation nie Ble . 28 per cent 

Brinell ........... ... 149 (not greater) 

Tzod + 60 ft. Ib 


End of stay to be just 
flush with face of nut 


Fig. 1—Details of steel staybolts used by the Great Western and 
Southern railways 
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the steam pressure, thus providing a good factor of 
safety. 

Owing to the impurities in the water used, among them 
magnesium chloride, and the electrolytic action set up by 
the dissimilar metals of copper and steel, severe corrosion 
at the neck of the stay adjacent to the copper plate is 
often accentuated and cannot be located from the out- 
side. Typical stays removed after service are shown in 
Fig. 2. 

The usual method of detection of broken stays by 
tapping the firebox end of the stay with a light hammer, 
which is quite effective when a copper stay is broken, 
is of no use whatever to detect a stay well reduced in 
section as shown by corrosion as it would still respond 
as sound when tapped. 

This trouble of corrosion was a very real one as en- 
countered by the Southern and threatened the use of the 
small water-space stay until the advent of the use of 
Monel metal for the purpose. This Monel is of high 
tensile strength with good elongation and ductility to 
resist fatigue, as will be noted from the table, and is 
highly resistant to corrosion thus making it an ideal 


Typical Physical Properties of Monel Staybolts on the 
Southern Railway, England 


Maximum tensile strength, lb. per sq. in. .......0. see ee eee cence 89,600 
Yield point, lb. per sq. in 81,088 
Elongation, per cent... 1.5 cisco eben sheets 24 
Reduction of area, per cent 63 
Brinell Hafdnesé isa Aaa eva se 9 ort n6 mo dna quM Oa S Te Ye 179 


material for these stays. As an example of this from 
actual service conditions see Fig. 3, which is a photo-. 
graph of a stay, one of six which were inserted in a 
firebox in the fire area for trial purposes October 20, 
1922, and was removed for inspection after being nearly 
12 years in service. "There is not the slightest sign of 


Fig. 2—Steel staybolts removed from service showing corrosion due to 
water impurities and electrolytic action 


corrosion and the original machine marks can still be 
seen on the body of the stay. The Monel bar used by the 
Southern for these stays is of the hard, cold-drawn stress- 
relief annealed quality and is fabricated in exactly the 
same way as the mild steel stays used previously. 

It is important that the threads on the stays be fully 
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formed and of good finish so as to make contact accur- 
ately and tightly with the threads in the plate. The 
stays are arranged so as to project through the copper 
firebox plate normal to the surface—this is most import- 
ant—to enable the nut to bed perfectly against the plate. 
If this is not done the stay end is liable to bend and 
fracture when the nut is screwed up to the plate and 
breakage may result. 

The end of the stay projecting about 14 in. through 
the outside firebox plate is lightly caulked by a suitable 
tool all around to a depth of about 149 in., as shown in 


Fig. 3— Tool marks are still visible in Monel staybolt removed after 
nearly 12 years of service 


Fig. 4, to insure steam tightness. The body of the stay, 
between the screwed ends, is plain and well finished with 
a generous radius so that abrupt change of form where 
the thread ends is avoided. 

The nuts can be of iron or steel and should not be 
deeper than about 14 in., as otherwise the heat is not 
transmitted through to the plate rapidly enough to avoid 
burning the material of the nut. These nuts are cheap 
and can be changed frequently as they burn and deterior- 
ate so as to protect the ends of the stays and their 
threads from the effects of the fire. 

The London, Midland & Scottish Railway also use 
this type of copper-firebox staybolt made of Monel in its 
modern engines working up to 250 Ib. per sq. in. steam 
pressure. The Monel bar used is of the hot-rolled quality, 
but otherwise the practice of this road is identical with 


Ww 
e 
dr A Note: Jtays on firebox sides 


YA below expansion angle to 
< protrude 4" as shown 


Fig. 4—Details of Monel staybolts 


that of the Southern. The firebox of the Coronation Scot 
locomotive of the L. M. S., which has been sent with its 
train to the New York World's Fair, is fitted with Monel 
staybolts of this type. The technique of this company 
as regards the preparation and form of the stays and 
nuts is very similar to that of the Southern but the ap- 
plication varies slightly in some respects. 

The main difference in the application of these two 
companies is that whereas the Southern make all the 
staybolts 5¢ in. in diameter the L. M. S. use 14% @ in. 
diameter for all the staybolts with the exception of the 
two top rows and the front and back rows of the sides 
as well as the outer rows of the back and front firebox 
plates which are 34 in. in diameter. This difference in 
the diameter of the staybolts used may be explained by 
the fact that the Southern employs a higher tensile ma- 
terial of cold rolled Monel bar (89,600 lb. per sq. in.) 
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while the L. M. S. uses the hot rolled Monel bar (67,200 
Ib. per sq. in.). The factor of safety in each case is 
about the same, viz: 7.5 to 8, which is higher than that 
of copper at firebox temperatures. 

The use of Monel for staybolts by these two railways 
has been proved over years in service and has reduced 
the cost of firebox maintenance and with less leakage 
under the most arduous conditions. In the past where 
copper stays were used the work of caulking them to pre- 
vent leakage and the reheading of the stays added not 
only to maintenance costs but the wear and tear on the 
firebox plates was also very much increased. The re- 
newal of copper stays with ever increasing diameter to 


Fig. 5—Monel staybolts riveted at both ends 


meet wear and tear and breakage added greatly to the 
cost of maintenance. 

It can be stated with certainty that a broken Monel 
stay in service is so far unknown. 

Nuts are stocked in reducing diameter of threads 
to allow for the wear of the threads on the stays. To 
meet those cases in which the screw thread has become 
too small for standard size nuts, a die nut is provided 
to rethread the end of the stay to take a smaller size nut. 

Further it should be noted that copper stays have their 
strength very much impaired or reduced under the high 
temperature in the firebox so that the 31,000 Ib. per 
sq. in. tensile strength of the copper bar under cold 
conditions may be reduced to 20,000 or 22,000 Ib. per 
sq. in. Staybolts made of Monel on the other hand 
suffer no practical diminution of strength under the 
exalted temperature conditions of locomotive fireboxes. 


Continental Practice 


In France during the World War, owing to the dif- 
ficulty in obtaining copper, hot rolled rods of Monel 
were used by the P. L. M. Railway for staybolts in 


substitution of copper, but as no reduction was made in’ 


diameter, notwithstanding the higher tensile strength of 
Monel over copper, they were found hard to rivet and 
leakage of the stays where screwed into the copper fire- 
box occurred. These Monel rods were obtained from the 
United States and after the war when copper became 
available its use was resumed. 

During the last few years the P. L. M. has had two 
locomotives having copper fireboxes fitted with Monel 
staybolts of cold-drawn hard material 18 mm. (45@4 in.) 
diameter having nuts on the fire side. It is said that leaking 
occurred but, it is agreed, this may have been due to in- 
different screw threads or lack of technique in the ap- 
plication. 

The Paris-Orleans section of the French railways has 
also been interested in Monel for staybolts and in 1934 
fitted two Pacific type locomotives having steel inner 
fireboxes with these stays made of cold-drawn soft an- 
ncaled Monel 23 mm. (2955 in.) diameter, the heads of 
which were riveted as shown in Fig. 5. These stays 
were in replacement of cupro-manganese staybolts the 
heads of which are found to burn away rapidly. Al- 
though the results of the use of this trial of Monel stay- 
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bolts are not definitely known it is understood they are 
satisfactory, 

The railway in Alsace-Lorraine has just completed the 
fitting of a locomotive having the inner firebox of stecl 
and the staybolts of 20 mm. (7%4, in.) diameter cold- 
drawn hard Monel, the heads of which have been welded 
at both ends as shown in Fig. 6. 

The trials on the French railways of the use of Monel 
staybolts are being continued by fitting the two upper 
rows on each side of the steel freboxes of locomotives 
now under construction as follows: 50 locomotives 2-10-0 
type for the Nord, and 25 locomotives 4-6-2 type for the 
Sud-Est railway. For these engines the Monel stays 
will be 23 mm. (2955 in.) diameter cold-drawn soft- 
annealed material with heads riveted at both ends. A 
further 10 locomotives are to be fitted similarly with 
Monel stays 22 mm. (7% in.) diameter cold-drawn soft- 
annealed material with heads riveted both ends. 

The regulations on the French railways require that 
all stavbolts shall be hollow. The hole through the stay 
while in service, is, by regular attention, kept free from 
any accumulation from the firebox so as to insure an 
indication should the stay become broken. 

It was confidently stated by those consulted that so 
far as their trials had proceeded, no Monel stays had 
ever been found broken, which coincides with the ex- 
perience in Great Britain where the use of Monel for 
this purpose is much more extended than in France. 

In fitting Monel stays with the ends welded some care 


Fig. 6—Monel staybolt welded at both ends 


is needed to insure a sound weld. To this end the stays 
are first screwed in as tightly as possibly after which 
the boiler is steamed so that the heat of the fire burns 
off all the oil from the threads, etc., before welding 
is commenced. In order to dissipate the heat during 
the process, the boiler has been filled with water, but if 
the threads are tightly fitting and the precaution to 
avoid the presence of oil is carefully observed, welding 
can be successfully done without the necessity of filling 
the boiler with water. 

For permission to use the photographs, drawings and 
information illustrated and contained in this article the 
author is indebted to W. A. Stanier, chief mechanical 
engineer of the London, Midland & Scottish Railway, 
and to O. V. Bulleid, chief mechanical engineer of the 
Southern Railway, of England. The information, draw- 
ings and photographs used to illustrate the French Rail- 
way practice, etc., were provided and communicated by 
M. Bloch and M. Chan of the French Railways. 


EMPLOYEES in all classes of service on the French National 
Railway must average seven hours of labor per day during the 
summer period and seven hours 10 minutes per day from Octo- 
ber 15 to May 15, according to a decree recently issued by the 
government in connection with the establishment of a 45-hour 
week generally in industry. 
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A Boiler Problem — 
Prize Competition 


The accompanying drawing and text describe the 
boiler patch selected by the judges, out of 28 en- 
tries, as the winner of the first prize in the com- 
petition announced in the March issue. It was 
submitted by Fred W. Strachauer, district boiler 
mspector, Southern Pacific, Sacramento, California. 


The accompanying drawing shows a patch which was 
applied to the barrel of a 2-8-8-2 type locomotive boiler 
at the seam joining the second and third shell courses, 
just ahead of the rear pair of cylinders. The shell was 
cracked in the second course through the circumferential 
seam at the inner row of rivets. Because of the location 
of the crack, unusual conditions had to be met regarding 
both the design of the patch and the method of applica- 
tion. This design of patch made it unnecessary to apply 
a new section of the shell. Because of the fact that the 
caulking edge of the third course and the cylinder casting 


Thickness Jecond Course Sheet, f Thickness Third Course Sheet, _, 
Inside diameter Second Course, 84" Inside diameter Third Course, 85% 


Third Course 


Du 
«i n 


Second Course 


\ 
l 1 
- L] 
Cut away flan of. l ! 
Ja It tosan 3 i | 
8 tt 
3l | 
xi x! sl 
Bottom ¢ Š | 3 3 D à 
ciler 9 Tu yn z i 7 1 
aa "P i 
I 4 of ! | 
! | i 1 
1 r 9, i 1 
| Exist: 1 [ 
\ r I 
[| 1 
D 1 
J 


\Existing rivet \9 
holes in liner. 
d k 7 
Foz; 3" à 
Material of patch plate-0pen Hearth Steel. Material of rivety feel 


Jize of rivets 14'dia, Size of rivet holes-I% dia. 
Boiler Pressure - 210Lb. per sq.in. 


A boiler patch applied to the bottom of the shell which eliminated 
the necessity of applying a new shell course 


were too close to allow sufficient space for the circum- 
ferential seam, the patch was applied as shown. In ap- 
plying the patch the edge of the third-course shell sheet 
was scarfed under the patch and the cylinder-saddle cast- 
ing was machined out to accommodate the front edge of 
the patch. 

Had it been necessary to apply a section of the shell 
or a new full course, a heavy labor and material cost 
would have been incurred as a result of removing all 
the flues in the boiler. Inasmuch as the cylinder casting 
had to be removed anyway, it did not involve any addi- 
tional expense to cut away the saddle in order to slip 
the patch sheet under the casting and, in order to apply 
the patch, only enough flues were removed to allow for 
holding-on the rivets for the saddle upon reapplication. 
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Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


The Application of 
Fusible Plugs 


Q.—Are fusible plugs required in a locomotive boiler? If 
two or more fusible plugs are used, how is the number deter- 
mined?—J. S. 


A.—The Laws, Rules and Instructions for Inspection 
and Testing of Steam Locomotives and Tenders and 
their Appurtenances issued by the Bureau of Locomo- 
tive Inspection, I. C. C., does not require that fusible 
plugs be used in locomotive boilers; however, Rule 14 
states that if boilers are equipped with fusible plugs they 
shall be removed and cleaned of scale at least once every 
month. Their removal must be noted on the inspection 
report. 

The Committee on Fusible Plugs at the 1933 Con- 
vention of the Master Boiler Makers' Association rec- 
ommended that when a multiple application of fusible 
plugs is used in a locomotive boiler, one plug should be 
placed at the highest point of the crown sheet between 
the first and second rows of stays and one additional 
plug for each 400 sq. in. of gas area of the flues. It 
was also recommended that these plugs should be spaced 
uniformly in the crown sheet on each side of the top 
center line of the crown sheet from front to back. 


Correct Steam Piping to 
Dual Air Compressors 

Q.—We have recently applied an additional air compressor to 
our 4-8-4 locomotives, which are now equipped with two com- 
pressors located on the bumper deck casting directly ahead of 
the smokebox. Since making this change we find that the air 
compressor on the left side seems to lag as compared with the 


one on the right side. What would cause such a condition?— 
RE 


A.—The question does not go into any detail as to the 
manner of applying the compressors, especially in re- 
gard to the manner of piping. The trouble experienced 
would indicate that the steam supply to the compressors 
was not being distributed equally, one compressor getting 
considerable more than the other. The steam supply 
from the turret is generally brought from the steam tur- 
ret to the compressors by a single 114-in. line and at 
the compressors divided into two 114-in. lines, one to 
each compressor. It is important that where the divi- 
sion is made, a suitable fitting be used so that the steam 
is properly divided between the two outlets; tees should 
be avoided. Side-outlet elbows, Y-fittings or specially 
designed fittings should be used to insure a proper dis- 
tribution of the steam to the two compressors. Also, 
it is important that the length of the pipe from the divid- 
ing fitting to the compressors be the same for each com- 
pressor; this can readily be arranged at the time the 
compressors are piped. 
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High Spots in 


Railway Affairs... 


Railroad Legis- 
lation Marking Time 


The House of Representatives late on 
July 26 passed Railroad Bill S. 2009 after 
long, heated discussion and many amend- 
ments. At one time during the discussion 
Representative Martin, Democrat, of Colo- 
rado, suggested that the measure “rather 
than being for the benefit of the railroads” 
was rapidly becoming "a bill for the bene- 
fit of the waterway carriers, plus a lot of 
exemptions for agriculture." The bill as 
passed by the House varies in so many 
respects from that passed by the Senate, 
that there is little possibility of adjusting 
the differences between these two bodies 
in time to enact the legislation before ad- 
journment. Senator Wheeler indicated 
that he would ask the Senate to send the 
bill to a joint House-Senate Committee for 
study and adjustment during the fall. It 
could then be passed promptly when Con- 
gress reassembles in January. Certainly, 
however, if it is to be of any great benefit 
to the railroads a lot will have to be done 
to it before it comes out of conference. 
Sharpshooting by high pressure groups in 
the House certainly put the kinks in it. 


Transportation 
Round Table 


The magazine Fortune recently called 
together 15 well-known men representing 
different interests, to discuss "Transporta- 
tion Policy and the Railroads." Naturally 
there were many questions on which a 
group of such wide and varied interests 
could not see eye to eye, but here are six 
major principles of a national transporta- 
tion policy upon which the round table 
unanimously agreed: 

“(1) The railroads and other forms of 
internal transport should be placed upon 
an equal basis insofar as regulation and 
afleged government subsidies are concerned, 
except during a promotional stage. 

(2) The principle of low rates should 
be the constant aim of transportation pol- 
icy, and the carriers and Interstate Com- 
merce Commission should remove any un- 
just regional preferences and work toward 
the gradual simplification of the general 
rate structure. 

(3) The railroads should reduce costs, 
possibly by $300,000,000 a year, through 
effecting consolidations and co-ordinations. 

(4) Any workers adversely affected by 
such economies should be protected by a 
dismissal wage; if given communities can- 
not afford to support given transportation 
facilities, such facilities should be either 
abandoned or frankly subsidized by gov- 
ernment. 

(5) A temporary government transpor- 
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tation committee should be established to 
co-operate with the carriers in effecting 
these and other economies and to lay the 
foundations for a national transportation 
policy, aimed at developing each branch of 
transport in accordance with its inherent 
advantages. 

(6) Although the rehabilitation of the 
railroads will contribute to general re- 
covery, we can have a healthy transporta- 
tion system only when we have a healthy 
economy." 


Unemployment 
Insurance Payments Start 


Payments under the provisions of the 
Railroad Unemployment Insurance Act, 
which was rushed through Congress near 
the close of the session a year ago, were 
started about the middle of July this year. 
It may be recalled that the statement was 
made last year by the publication "Labor" 
that this particular bill went through the 
Senate "in exactly 4% minutes—breaking 
all records for speed in enacting legisla- 
tion.” The benefits are payable for a 
maximum period of 80 days to those work- 
ers who qualify and can show that they 
earned $150. in the previous year. Bene- 
fits computed on a daily basis range from 
$1.75 to $3. per day, so that the maximum 
payable to any one individual is $240. a 
year. The Railroad Retirement Board an- 
nounced that about 65,000 claims for bene- 
fits are on file. 


Changes in High Places 


July witnessed several changes in im- 
portant executive positions. Upon the re- 
tirement of Hale Holden as chairman of 
the Southern Pacific, the headquarters of 
that road were shifted from New York to 
San Francisco, leaving only the financial 
officers in the East. A. D. McDonald, 
the president, took over the duties and 
authority of the chairman. Four new di- 
rectors were elected, all from the West 
Coast, and the new executive committee 
now consists entirely of West Coast mem- 
bers. * * * * * Near the end of the month 
Rowland L. Williams was made chief 
executive officer of the Chicago & North 
Western, succeeding Fred Sargent, who 
resigned on June 1. Most of Mr. Wil- 
liams’ railroad career has been with the 
Chicago & Eastern Illinois. After having 
had experience in several departments he 
became chief statistician and then was as- 
signed to special research, in the effort to 
improve the efficiency of operation and 
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effect economies. He made good to such 
an extent that he was senior executive 
assistant of the C. & E. I. when called 
to the North Western. 


Railroad 
Employment Going Up 


According to the Interstate Commerce 
Commission's compilation, based on pre- 
liminary reports, the number of employees 
on Class 1 railroads, excluding switching 
and terminal companies, on June 15, 1939, 
was 991,900, an increase of 3.58 per cent 
over May 15 of this year, and of 8.39 per 
cent as compared to June 15, 1938. One 
must go back to December 15, 1937, to 
find a higher figure, 1,006,462; never dur- 
ing the year 1938 did it approach the mil- 
lion mark at the middle of any month. 
In that year a low of 905,573 was regis- 
tered in May, and a high of 976,374 in 
October. In only one month, bowever, did 
it go below the million mark in 1936. It 
was 981,853 on January 15, 1936—the high 
for that year being 1,108,970 in October. 


Mechanical 
Equipment Costs 


Each year the Engineering Section of 
the Bureau of Valuation of the Interstate 
Commerce Commission publishes cost sta- 
tistics for railroad construction. The index 
number for steam locomotives in 1938 was 
204, exactly the same as in 1937. It was 
86 in 1915, advancing rapidly during the 
following years until it reached 248 in 
1920. It dropped back sharply to 192 in 
1921 and to 179 in 1922. It bobbed back 
up to 197 in 1923, but since that time never 
went above 194 (1930) until 1937, when it 
reached 204, as above noted. The story 
for freight cars did not follow quite the 
same course. From a low of 101 in 1915 it 
advanced to 284 in 1920, dropping back to 
184 in 1921 and 156 in 1922. It climbed 
back up to 200 in 1923, but remained well 
below that figure until it jumped from 179 
in 1936 to 191 in 1937, dropping back a 
point to 190 in 1938. The story of pas- 
senger train car prices is not nearly as 
exciting, possibly because there was less 
pressure for increasing this equipment dur- 
ing the war years than was true in the 
case of locomotives and freight cars. From 
a low of 89 in 1915 it advanced to a high 
of 213 in 1920, dropping to 169 in 1921 
and 152 in 1922. It climbed back up to 
192 in 1923, but except for 191 in 1927. 
remained below 189 until 1937, when it 
went to 195, remaining at the same figure 
for 1938. 
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Wheels are the most important 
thing about a freight car. That is 
why all our efforts are concentrated 
on them and that is why we coordi- 
nated our entire industry with the 
sole object of making better and 
longer lived car wheels. 


ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 


ORGANIZED TO ACHIEVE: 
NEW YORK, N. Y. Ika Uniform Specifications 
i € Uniform Inspection 
mn, ES 3 Uniform Product 


230 PARK AVENUE, 


445 N. SACRAMENTO BLVD., 


August, 1939 


Among the 


Clubs and Associations 


Four Mechanical Associations To 
Meet in October 


ProcraMs are being completed for the 
conventions of the Railway Fuel and Trav- 
eling Engineers’ Association, the Car De- 
partment Officers’ Association, the Inter- 
national Railway General Foremen's As- 
sociation, and the Master Boiler Makers' 
Association, which will be held simultane- 
ously at the Hotel Sherman, Chicago, Oc- 
tober 17, 18 and 19. A general session 
will be held by all four associations on the 
morning of Tuesday, October 17, at which 
time the combined memberships will be ad- 
dressed by L. W. Baldwin, chief execu- 
tive officer, Missouri Pacific, who will 
speak on Training and Coaching Super- 
vision. Following this session, each as- 
sociation will continue with its own pro- 
gram in its own meeting room. 


Fuel and Traveling Engineers' 
Association Program 


ARRANGEMENTS are being made for spe- 
cial speakers on Mechanical Day and Fuel 
Day of this association. Individual papers 
on fuel and locomotive performance will 
be presented by J. G. Crawford, fuel en- 
gineer, C. B. & Q.; F. P. Roesch, vice- 
president, Standard Stoker Co., Inc.: and 
W. A. Hurley, superintendent, New York, 
New Haven & Hartford, Boston, Mass. 
E. L. Woodward, western editor, Railway 
Mechanical Engineer, will discuss what 
members can do to promote the effective- 
ness of the association. Committees will 
report on: 


: Stationary Power Plants—Various Fuel-Burn- 
ing Appliances That Affect Fuel Economy 

Coal Preparation, Inspection and Utilization, 
Dealing Especially. with Washed and Dried Coals 
.Locomotive Firing (coal), Dealing Especially 
with Honeycombing 

Locomotive Firing Practice (oil) 


Steam Turbine and Steam-Condensing Loco- 
motives 

Air Brakes 

Fuel Records and Statistics 

Grates 

Utilization of Locomotives 


Car Department Officers’ Asso- 
ciation Program 


Roy V. Wricut, editor, Railway Me- 
chanical Engineer; C. H. Dietrich, execu- 
tive vice-chairman, Freight Claim Divi- 
sion, Association of American Railroads, 
and Leroy Kramer, vice-president, Gen- 
eral American Transportation Corporation, 
are among the speakers on the program of 
the Car Department Officers’ Association. 
On the successive days of the meeting com- 
mittee reports will also be presented on 
Freight and Passenger Car Construction 
and Maintenance; Shop Operation, Facili- 
ties and Tools; Passenger-Train-Car Ter- 
minal Handling; Lubricants and Lubrica- 
tion; Freight-Car Inspection and Prepara- 
tion for Commodity Loading; Interchange, 
and Loading Rules, and Billing for Car 
Repairs and Painting. 
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General Foreman's Association 
Program 


Speakers scheduled to address succes- 
sive sessions of the General Foremen's 
mecting and the subjects of their talks are: 
D. S. Ellis, chief mechanical officer, C. & 
O.—Proper Maintenance of Modern Loco- 
motives; A. H. Williams, general super- 
visor of apprentices, Canadian National— 
Training of Apprentices; Fred H. Wil- 
liams, assistant test engincer, Canadian 
National—Failures of Locomotive Parts 
and How to Prevent Them, and F. E. Ly- 
ford, trustee, New York, Ontario & West- 
ern—What I Expect of My Supervisors-- 
and Why! There will also he an address 
by a representative of the Allied Railway 
Supply Association and a number of pa- 
pers on various practical aspects of the 
maintenance, repair, or servicing of loco- 
motives. Reports will also be made on 
the recommendation made at the meeting 
last October of the officers and executive 
committee of the International Railway 
General Foremen's Association that the 
name of the association be changed to the 
Locomotive Maintenance Officers’ Asso- 
ciation. 


Master Boiler Makers? Association 
Program 


TENTATIVE plans for the meeting of the 
Master Boiler Makers' Association call for 
addresses by the president of the associa- 
tion, William N. Moore, general boiler 
foreman, Pere Marquette; by Roy V. 
Wright, editor, the Raikcay Mechanical 
Engineer: D. S. Ellis. chief mechanical 
officer, Chesapeake & Ohio: hy F. K. Mit- 
chell, assistant superintendent of equin- 
ment, Cleveland, Cincinnati, Chicago & St. 
Louis, and by J. M. Hall. chief, Bureau 
of Locomotive Inspection, Interstate Com- 
merce Commission. Committee reports 
will be made on nine topics: 

Technical and practical training of hoiler- 
maker apprentices; Advantages and disad- 
vantages of all-welded and alloy steel for 
locomotive cisterns to decrease weight and 
reduce pitting and corrosion: Means to 
further improve steaming qualities in the 
locomotive boiler and eliminate leaking 
staybolts and cracking of firebox sheets; 
Treating boiler feedwater chemically: 
Standard practice for locating height of 
crown sheet, water-glass and gage cocks 
and low-water-alarm drop pipe; Cause for 
flues and tubes cracking longitudinally 
through head; Recommendations for stan- 
dardizing inspection, testing, and cleaning 
of locomotive air reservoirs; Recommenda- 
tions for the renewing of firehoxes, and 
topics for 1940 meeting. An individual 
paper on the first topic will be presented 
by a representative of the Federal Com- 
mittee on Apprenticeship, United States 
Department of Labor, Washington, D. C. 
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Machine Tool Show at Cleveland, 
Ohio 

Tre 1939 Machine Tool Show of the 
National Machine Tool Builders’ Associa- 
tion will be held at the Cleveland Public 
Auditorium from October 4 to 13 inclu- 
sive. The member companies of the As- 
sociation are making an outlay of over 
$3,000,000 to assemble a machine tool and 
allied equipment display involving more 
than 1,000 machines of approximately 600 
types. In extending an invitation to rail- 
road men to visit this year’s show W. E. 
Whipp, president, Monarch Machine Tool 
Company and president of the National 
Machine Tool Builders’ Association ‘says, 
“To railroad men concerned with prob- 
lems of operating costs in repair and main- 
tenance shops, this show will display many 
new developments worth careful study. Im- 
provements in machine-tool design de- 
veloped during the past five years and now 
being included in new machines have made 
remarkable strides in the direction of in- 
creased productivity and economy of opera- 
tion. In these days when costs must be 
pared to the bone and profit margins are 
mighty slim at best, the Machine Tool 
Show may present to railroad executives 
opportunities for savings in operating ex- 
penses far greater than have heretofore 
been possible." 


During the show there will be a num- 
ber of technical meetings with programs 
sponsored by the American Society of 
Mechanical Engineers, American Society 
of Tool Engineers, American Foundry- 
men's Association, Society of Automotive 
Engineers and the Cleveland Engineering 
Society. 

The arrangements for the Machine Tool 
Show are under the direction of a Show 
Committee headed by Walter Tangeman, 
vice president, Cincinnati Milling Machine 
Company. 


Eastern Car Foreman's Outing 


APPROXIMATELY 200 railroad and supply 
men and guests attended the annual out- 
ing and golf tournament of the Eastern 
Car Foreman's Association at the Race 
Brook Country Club, New Haven, Conn. 
on Thursday, July 13. A number of prizes 
were awarded in the golf tournament, the 
winners of which were as follows: Class 
A—Low gross, T. M. Ferguson, Ameri- 
can Arch Company; low net, H. Nuhn. 
B. & A. Class B—low gross, W. K. Krepps. 
Crucible Steel Company; low net, A. W. 
Brown, Air Reduction Sales Company. 
Class C—low gross, E. W. Ball, N. Y. N. 
H. & H.; low net, G. A. Price, American 
Arch Company. The arrangements for the 
outing were under the direction of J. P. 
Egan, president of the association and F. 
H. Becherer, general chairman. 
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METHODS AND MACHINERY THAT GUARD LIMA QUALITY 


Lima Locomotives are “HANDLED WITH CARE” 


Even when lifting a locomotive Lima uses special equipment that 
results in the minimum of strain on the locomotive structure. 
» » » From beginning to end in its manufacturing operations 
Lima bears in mind the ultimate service of its product. Every 
precaution is taken to build low maintenance and dependable 
service into every locomotive that leaves the Lima shops. 
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The first of two 2,000-hp. Diesel-electric locomotives to be completed at the 
Corporation for use on the Denver Rocket of the Chicago, Rock Island & 


Equipment Depreciation Orders 


EQUIPMENT depreciation rates for seven 
railroads are prescribed by the Interstate 
Commerce Commission in a new series of 
sub-orders and modifications of previous 
sub-orders in No. 15,100, Depreciation 
Charges of Steam Railroad Companies. 
The composite percentages for all equip- 
ment, which are derived from the indi- 
vidual prescribed rates, range from 3.1 
per cent for the Western Pacific to 6.72 
per cent for the Middletown & Unionville. 

Other roads on the list are: Elgin, 
Joliet & Eastern; Flemingsburg & North- 
ern; Minnesota Transfer; Union Terminal 
of St. Joseph, Mo.; and the Ventura 
County. 


133 M.P.H. Attained on German 
State Railways 


AN average speed of 124 m.p.h. for the 
186-mile stretch between Berlin, Germany, 
and Hamburg was chalked up by a new 
three-car, Diesel-propelled train of the 
German State Railways recently, accord- 
ing to an official report of June 26. It is 
further stated that the new train held a 
top speed of 133 m.p.h. for 25 min. during 
the test run. 

The road bed over which the test train 
made the record was rebuilt in 1932 for 
high-speed traffic, and the fast “Flying 
Hamburger," a pioneer Diesel streamliner, 
has been operated regularly over it since 
the spring of 1933. This train, operating 
daily in both directions, is scheduled to 
run between Berlin and Hamburg in 137 
min. or at an average speed of 81.4 m.p.h. 

The new train is powered by two May- 
bach Diesel engines of 600 hp. each. Its 
top speed of 133 m.p.h. is claimed to be 
the world's record in railroad speeds. Ac- 
cording to Railway Age records the Penn- 
sylvania Special (now the Broadway Lim- 
ited) reached a speed of 127.2 m.p.h. for 
a distance of three miles between Elida, 
Ohio and AY tower on June 12, 1905. 


All-Coach Fast Trains Between 
New York and Chicago 


New fast, deluxe, all-coach trains with 
lounge-buffet facilities, porter service, in- 
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dividual adjustable seats and other former 
extra-fare amenities to which the coach 
traveler is becoming heir, were placed in 
operation by the New York Central and 
the Pennsylvania, respectively, between 
New York and Chicago on July 28. Rep- 
resenting the first long-distance exclusively 
coach trains established by any eastern 
carrier, the new runs offer patrons the 
new low-rate round-trip coach fare of 
$30.90 (at the rate of 1.7 cents per mile) 
between the two termini which became ef- 
fective June 30, with no additional charges 
for special features. 

Both trains are air-conditioned through- 
out; provide special dimmed illumination 
during sleeping hours; and carry a lounge 
car open for use by all passengers. 

The New York Central's train is named 
the “Pacemaker” and operates on a sched- 
ule of 17 hours in each direction between 
the two points. 

The  Pennsylvania's “Trail Blazer’ 
covers the westbound trip in 17 hr. and 
the eastbound in 17 hr. 25 min., averaging 
a little more than an hour longer than 
the fastest schedule over the route—that 
of the extra-fare "Broadway Limited." 


, 


Experimental Car Construction 
Authorized by I. C. C. 


The General American Transportation 
Corporation has been granted authority by 


P 


lant of the Electro-Motive 
acific between Chicago and 
Denver—The locomotive, which is now being operated in test runs, is 71 ft. 4 in. long, weighs 206,490 
lb., has a 2,000 hp. power plant, and is rated at a maximum speed of 117 m. p. h.—It is equipped 
with six-wheel trucks 


the I. C. C. to construct for experimental 
service in the transportation of caustic soda 
solution 50 tank-cars fabricated by the 
fusion-welding process. 

The American Car and Foundry Com- 
pany has been authorized by the Interstate 
Commerce Commission to construct for ex- 
perimental service in the transportation of 
petroleum products 10 tank cars of 8000 
gal. capacity, with tanks fabricated by 
the fusion-welding process. 


Locomotive Rebuilding 


The Illinois Central will convert six 
locomotives of the 2-10-2 type to 4-8-2 
type locomotives. 

The Great Northern is rebuilding 10 
locomotives of the N-2 Class. 


Activities of the Railroad Retire- 
ment Board 


Tue Railroad Retirement Board, on June 
15, ordered the director of wage and serv- 
ive records to prescribe a change in the 
reporting practices of all employers who 
report to the Board on a weekly payroll 
basis whereby all compensation earned 
after June 30, 1939, shall be reported sepa- 
rately from compensation earned on or 
before that date. This was recommended 
by the director of unemployment insurance 
in view of the provisions of the Railroad 

(Continued on next left-hand page) 


New Equipment Orders and Inquiries Announced Since 
the Closing of the July Issue 


LOCOMOTIVE ORDERS 


No 


Road of Locos. Type of Loco. Builder 
Seaboard Air Line............. 2: 2,000-hp. Diesel-elec. Electro-Motive Corp. 
PassENGER-CAR ORDERS 
Road No. of Cars Type of Car Builder 
Ae TITU& So TE ehe COE Ses Notet ' — || dete dash dri is idea RU 
Seaboard Air Line............. 143 Lightweight Edw. G. Budd Mfg. Co. 
FREIGHT-CAR INQUIRIES 
Road No. of Cars Type of Car Builder 
NO Ve Gi BOS Loose ed 10 Gon.:type container: — — —— —— — .saseai se ples e Eie n deinen 


! For operation on lightweight passenger trains. 
?The Santa Fe has ordered 11 streamline lightweight passenger cars, placin| 


seven with the 


Pullman-Standard Car Manufacturing Company and four with the Edward G. Budd Manufacturing 
Company. The seven cars include one 36-ft. dining car, one lounge-lunch counter-dining car, two 
o 


baggage-chair cars, one baggage-dormitory chair car, one chair-observation car and one club- 


unge car. 


"The four cars include two post office cars and two club-chair cars. 


? For two streamline trains of seven cars each. 
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The Type E-2 Radial Buffer makes a safer, easier riding locomotive. 
» » » Its spherical and cylindrical faces permit movement in any direc- 
tion, while its predetermined frictional resistance dampens oscillation 
between engine and tender, prevents lost motion and subsequent 
destructive shocks to drawbar and pins. » » » Its twin, the Franklin 
Automatic Compensator and Snubber, takes the job of maintain- 
ing proper driving box adjustment that further improves smoothness 
of operation and extends locomotive mileage and reduces main- 
tenance costs. It is particularly essential on roller bearing boxes. 


Unemployment Insurance Act which re- 
quire contributions by employers based on 
employment after June 30, 1939. 

The general counsel of the Board has 
ruled that the value of meals and lodging 


J. L. LavaLLEE, sales manager of the 
railway sales division of The Texas Com- 
pany, New York, has been appointed man- 
ager of the railway traffic and sales de- 
partment at New York, succeeding W. E. 


J. L. Lavallee 


Greenwood, retired. Mr. Lavallee entered 
The Texas Company's service at Houston, 
Tex., in November, 1922, after many years 
experience in railroad service as lubrica- 
tion engineer. He was appointed assistant 
manager of railway sales at Chicago in 
July, 1928, and sales manager at New York 
in October, 1937. Mr. Greenwood, who 
retired on June 30, entered service in April, 
1912, as representative of the railway sales 


division at New York, advancing succes- 
* 


* 


furnished by an employer is not creditable 
as compensation under the Railroad Retire- 
ment Act, unless it is established that the 
employer and the employee have agreed 
before the performance of the service upon 


Supply Trade Notes 


sively to the positions of assistant manager, 
manager, and general manager. 


* 


C. H. WirLIAMSON has been elected 
vice-president of the Youngstown Steel 
Door Company, Cleveland, Ohio. Mr. Wil- 
liamson was born on December 29, 1884, 
at Renova, Pa., and was educated at Dick- 
inson Seminary, Williamsport, Pa. He 
entered the Townsend Scientific school of 
the University of Pennsylvania with the 
class of 1907, and in October of the fol- 
lowing year went with the Pennsylvania 


C. H. Williamson 


Railroad as car repairman at Bellwood, 


Pa. In January, 1909, he was transferred 
* 


Samuel M. Vauclain inspecting the first locomotive of an order of twenty-eight 4-8-8-2 type now 
under construction at the Baldwin Locomotive Works for the Southern Pacific, following cere- 
monies on July 13, the locomotive was formally delivered to F. E. Russell, mechanical engineer 


of the Southern Pacific. 


President Charles E. Brinley of the Baldwin Locomotive Works is 


looking down from the cab window 
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the amount of compensation, and that part 
of the compensation for the job was to be 
paid in the form of meals and lodging, and 
that the meals and lodging were to have a 
definite value. 


as draftsman to the office of the general 
superinténdent of motive power; in March, 
1917, became assistant foreman of freight- 
car design, and in September, 1918, was 
made foreman in charge of freight-car 
design. He resigned on April 1, 1920, and 
became associated with the development of 
steel doors for box cars, becoming mech- 
anical engineer of the Youngstown Steel 
Door Company, with headquarters at 
Cleveland, when that company was organ- 
ized in January, 1925. In June, 1935, he 
was appointed assistant vice-president. 
* 

M. IsELDYKE, JR., vice-president of The 
Q & C Company, New York, has been 
elected president. R. R. Martin, who has 
been with the company for 24 years, was 
elected secretary and treasurer. Both of 
these officers will also serve on the board 
of directors. W. M. Vinnedge, south- 
eastern railroad sales representative of the 
Worthington Pump & Machinery Corpora- 
tion at Harrison, N. J., has been appointed 
eastern district sales manager of The Q & 
C Company, with headquarters at New 
York. 

M. Iseldyke, who started his career in 
the mechanical department of the Dela- 
ware, Lackawanna & Western, has been 


M. Iseldyke, Jr. 


with The Q & C Company since 1913, 
serving as secretary for a number of years. 

W. M. Vinnedge was born on March 
15, 1895, at Lafayette, Ind., and was edu- 
cated in electrical engineering at Purdue 
university, graduating in 1916. After his 
graduation he entered the service of the 
Western Electric Company as an appren- 
tice at Pittsburgh, Pa., being transferred 
to the sales department with headquarters 
at Omaha, Nebr. in 1917. Shortly there- 
after, Mr. Vinnedge went with the Gen- 
eral Electric Company as a sales engineer 
at New York, remaining with that com- 
pany until 1921, when he became connected 

(Continued on next left-hand page) 
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HARBISON-WALKER 
REFRACTORIES CO. 


Refractory Specialists 


August, 1939 


ANYTHING 


less than a complete arch 
IS FALSE ECONOMY 


To let the desire for reduced inventory result in a locomotive leaving any round- 
house without a full set of Arch Brick is poor economy. » » » Even a single missing 
Arch Brick will soon waste many times its cost in fuel and in locomotive efficiency. 
» » » To spend the fuel dollar efficiently, every locomotive Arch must be main- 
tained 100%. » » » Be sure your stocks on hand are ample to provide fully for all 


locomotive requirements, so that locomotive efficiency may be maintained. 


There's More lo SECURIT Y ARCHES Than Just Brick 


INCORPORATED 
60 EAST 42nd STREET, NEW YORK, N. Y, 


Specialists 


AMERICAN ARCH CO. 


Locomotive Combustion 
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with the American Brown Boveri Com- 
pany, as a sales engineer at Camden, N. 
J. In 1925 he became manager of sales 
of portable air compressors for Metalweld, 
Inc. Five years later, when the business 
of Metalweld was acquired by the Worth- 
ington Pump & Machinery Corporation, 


W. M. Vinnedge 


Mr. Vinnedge entered the service of the 
Worthington Company as a sales repre- 
sentative. In 1932 he was appointed east- 
ern regional manager of sales of loco- 
motive feedwater heaters, with headquarters 
at Harrison, N. J. In 1938, he became 
southeastern railroad sales representative 
with the same headquarters. 
* 

H. L. Anprews, vice-president of the 
General Electric Company, in charge of the 
company's transportation activities, is now 
vice-president in charge of the appliance 
and merchandise department, with head- 
quarters at Bridgeport, Conn. Guy W. 
Wilson, assistant manager of the transpor- 
tation department, has been appointed 
manager of that department, with head- 
quarters at Erie, Pa. to succeed E. P. 
Waller, who has been appointed assistant 
to E. O. Shreve, vice-president in charge 


of apparatus sales. Mr. Waller's head- 
quarters are at Schenectady, N. Y. 

H. L. Andrews is a native of Missouri ; 
he was graduated from the University of 
Missouri in 1910, with a degree of B. S. 
in E. E, and entered the testing depart- 
ment of General Electric the same year. 
In 1912 he was transferred to the railway 
motor department, and in 1916 to the rail- 
way engineering department. A year later 
he was placed in charge of car equipment. 
Late in 1925, Mr. Andrews was appointed 
assistant engineer in administrative charge 
of the department, and in 1929 was ap- 
pointed engineer. He had also been re- 
sponsible for general commercial matters 
in the transportation field. On May 25, 
1934, Mr. Andrews was elected vice-pres- 
ident in charge of the activities connected 


H. L. Andrews 


with the electrification of steam railroads 
and such other duties as might be assigned 
to him by the president. In June, 1935, 
Mr. Andrews assumed responsibility for 
all departments of the company's transpor- 
tation activities, 

Guy W. Wilson, who has been appointed 
manager of the transportation department, 


* > >+ 


Expanded plant of the American Manganese Steel Division of the American Brake Shoe & 
Foundry Company at Chicago Heights, Ill. 


Among the new buildings are an employees’ welfare building, a heating plant, and additions to 
the foundry, pattern storage, machine shop, and shipping room. 
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entered the employ of the General Electric 
Company in June, 1923, immediately after 
his graduation from Penn State Univer- 
sity. He served on “test” for six months 
and in December was assigned to the fac- 


Guy W. Wilson 


tory division of the railway equipment and 
engineering department at Schenectady. 
Since May, 1926, he has been associated 
with the general office division of that de- 
partment at the Erie works, until last 
month when he and Henry Guy were 
named assistant managers. 

E. P. Waller, who returns to Schenectady 
with his new appointment as assistant to 
vice-president in charge of apparatus sales, 
entered the employ of the General Electric 
Company in 1900, upon graduation from 
the Virginia Polytechnic Institute. After 
two years in "test," he became associated 


E. P. Waller 


with the publication bureau, forerunner of 
the present publicity department. When 
the General Electric Review was instituted 
he became associate editor, leaving in 1903 
to take up commercial work in the railway 
department. In 1912 Mr. Waller was ap- 
pointed assistant manager of the railway 
department and in 1922 was named man- 
ager of the department, which later was 
renamed the transportation department. 
* 

J. T. GILLESPIE, JR. assistant manager 
of the central division of railroad sales of 
the Air Reduction Sales Company at Chi- 
cago, has been appointed assistant to 
Thomas B. Hasler, president of the Wilson 
Welder and Metals Co., Inc., an affiliate of 
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AIRCO. Mr. Gillespie will have his head- 
quarters at New York and in his new 
duties will handle promotional sales activi- 
ties in co-operation with I. B. Yates, gen- 
eral sales manager of the Wilson Welder 
and Metals Co., Inc. 


* 


M. M. BkeckwrrH, recently in charge of 
the Chemical Laboratory of the Guide 
Lamp Division of the General Motors Cor- 
poration, has joined the staff of The J. 
B. Ford Company, metal-cleaning depart- 
ment, at Wyandotte, Mich. 


* 


C. D. MarsHALt, chairman of the execu- 
tive committee of the board of trustees of 
Koppers United Company, resigned July 
24. To succeed Mr. Marshall as chair- 
man, the executive committee has elected 
J. T. Tierney. Mr. Tierney also con- 
tinues as president and Mr. Marshall re- 
tains his membership on the board. Mr. 
Tierney will also be chairman of the board 
of Koppers Company, resigning his posi- 
tion as president of this principal operat- 
ing unit of the Koppers organization. He 


General 


Joun P. Morris, whose promotion to 
general assistant, mechanical department, 
of the Atchison, Topeka & Santa Fe, with 


John P. Morris 


headquarters at Chicago, was announced 
in the July Railway Mechanical Engineer, 
was born at Fort Madison, Iowa, on March 
4, 1889, and entered the service of the 
Santa Fe as a machinist apprentice at Fort 
Madison in 1904. In February, 1911, he 
was promoted to machinist, and in January, 
1916, was advanced to assistant engine- 
house foreman. Mr. Morris became gen- 
eral enginehouse foreman in July, 1917, 
general foreman in April, 1923. On No- 
vember 1, 1924, he became master mechanic 
of the Illinois division with headquarters 
at Chicago; on July 1, 1937, was appointed 
mechanical assistant at that point, and on 
April 1, 1938, was appointed mechanical 
Superintendent of the Eastern mechanical 
district of the Eastern lines, with head- 
quarters at Fort Madison, Iowa. 
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will be succeeded as president of Koppers 
Company by J. P. Williams, Jr, who 
for some years has been vice-president of 
Koppers United Company and president of 
The Koppers Coal Company. Mr. Wil- 
liams will serve also as executive vice- 
president of Koppers United Company. 


* 


STANDARD EQurPMENTS, Chicago, has 
changed its name to Alcoma Railway 
Equipments. There will be no change in 
personnel and its headquarters will remain 
as before at 310 S. Michigan avenue. 


* 


Tue Armco RartgoADn SALES COMPANY 
has taken over the railroad sales business 
heretofore conducted by the Ingot Iron 
Railway Products Co. The Drainage En- 
gineering Company continues to carry on 
its business in conjunction with Armco. 


* 
Obituary 


J. T. GEocHEGAN, sales engineer of the 
American Car and Foundry Company, 
at Chicago, died on June 6. 


Personal Mention 


Oscar G. Pierson, whose promotion to 
mechanical superintendent on the Atchi- 
son, Topeka & Santa Fe, with headquar- 
ters at Fort Madison, Ia., was announced 
in the July Railway Mechanical Engineer, 
was born at Topeka, Kan. on June 1, 
1889, and entered railway service on April 
30, 1907, as a machinist apprentice on the 
Santa Fe at Topeka. On April 1, 1912, he 
was promoted to foreman of the air-brake 
room and two years later was transferred 


Oscar G. Pierson 


to Argentine, Kan., as machinist gang fore- 
man. On February 20, 1916, he was pro- 
moted to night enginehouse foreman at 
Arkansas City, Kan., and a year later was 
transferred to a similar position at Argen- 
tine. Mr. Pierson resigned in December, 
1917, to accept work in the Navy Yard at 
Washington, D. C., and on January 4, 1919, 
returned to the Santa Fe as a machinist at 
Argentine. From June 19, 1919, until No- 
vember 1, 1920, he served successively as 


Cart Mosier, vice-president of the Union 
Asbestos & Rubber Co., with headquarters 
at Chicago, died suddenly in that city of a 
heart attack on July 17. 

* 

Cuartes E. RoBiNsoN, who has been 
connected with the Baldwin Locomotive 
Works since 1899, died on July 20 at the 
age of 62, as the result of an automobile 
accident which occurred on July 9. Mr. 
Robinson at the time of his death was 
manager of the Engineering Department, a 
branch of the business in which he had 
held many positions during his 40 years 
with Baldwin. 


WirLIAM R. Busu, sales representative 
in the eastern region of the transportation 
department of Johns-Manville Sales Cor- 
poration, with headquarters at Washing- 
ton, D. C., died at the Lee Memorial Hos- 
pital in Norfolk, Va., July 25, after a brief 
illness. Mr. Bush was born in Knoxville, 
Tenn. in 1892 and entered service with 
Johns-Manville in 1921, having previously 
been associated with the Southern for a 
number of years. 


machinist gang foreman, air-brake foreman, 
and enginehouse foreman at Argentine. On 
the latter date he was promoted to general 
foreman at Arkansas City, and on Septem- 
ber 1, 1937, was appointed master mechanic 
of the Oklahoma and Southern Kansas di- 
vision, with headquarters in the same city. 


WiLLIAM H. Crece, chief inspector of 
air brakes and car-heating equipment of 
the Canadian National at Montreal, Que., 
has been appointed general superintendent 
of motive power of the Grand Trunk 
Western, with headquarters at Battle 
Creek, Mich., to succeed Burt J. Farr, de- 
ceased. Mr. Clegg was born at Ledston, 
Yorkshire, England, on March 30, 1882, 
and entered railway service in 1902, as an 
air-brake repairman on the Canadian Pa- 


William H. Clegg 


cific at Winnipeg, Man. From 1906 to 
1910, he served as a locomotive fireman, 
returning in the latter year to his position 
as air-brake repairman at Winnipeg. Later 
(Continued on second left-hand page) 
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EMC "Clear-View" type 
Switchers are powered with 
the dependable General 
Motors 2-cycle Diesel en- 
gine which is compact— 
rugged, and designed to per- 
mit ready accessibility for 
inspection and maintenance. 


its in the Same fi me 
Nith Marked Reductions 
n Operating Costs / 


EMC "Clear-View" type Diesel Switchers have greatly improved yard 
and terminal operation. 

Greater yard efficiency all the year round is in a large measure the 
result of the unobscured visibility of the EMC "Clear-View" type 
Diesels. Signals can be easily seen and quickly obeyed — and the 

3 complete absence of smoke and steam adds materially to faster and 
safer operation at all times. 

Service records prove that EMC Diesel Switchers are reducing loco- 
motive costs from 50 per cent to 75 per cent. Availability is averaging 
94 per cent—making possible the handling of switching requirements 
with smaller locomotive investment. 


_ SAVE with EMC Diesels — 
ELECTRO-MOTIVE CORPORATION 


SUBSIDIARY OF GENERAL MOTORS LA GRANGE, ILLINOIS. U. s. A. 


GM 


GENERAL MOTORS 


DIESEL 
POWER 


that year he was advanced to air-brake 
foreman at that point and in 1911, he went 
with the Canadian Northern (now part of 
the Canadian National system) as air- 
brake foreman at Winnipeg. Mr. Clegg 
was appointed air-brake instructor, with 
the same headquarters in 1913, and in 1916, 
was transferred to Toronto, Ont. In 1919, 
he was promoted to supervisor of air 
brakes, and the following year was ap- 
pointed superintendent of air brakes on 
the Canadian National with headquarters, 
as before, at Toronto. His title was 
changed to chief inspector of air brakes 
and car-heating equipment, with headquar- 
ters at Montreal, in 1923. Mr. Clegg has 
been president of the Air Brake Associa- 
tion since 1930 and is also at the present 
time chairman of the Air Brake Commit- 
tee of the Association of American Rail- 
roads. 


Wa ter O. TEUFEL, master mechanic on 
the Pennsylvania at Columbus, Ohio, has 
been promoted to superintendent of the 
Indianapolis division, with headquarters at 
Indianapolis, Ind. Mr. Teufel was born 
at Milton, Pa., on July 30, 1897, and at- 
tended Pennsylvania State College. He 
entered railway service on April 10, 1916, 


Walter O. Teufel 


as an apprentice in the mechanical depart- 
ment of the Pennsylvania. On October 1, 
1922, he was appointed motive-power in- 
spector and on February 15, 1926, was 
promoted to assistant master mechanic at 
Wilmington, Del. Mr. Teufel was trans- 
ferred to Altoona, Pa. on March 1, 1930, 
and on January 1, 1931, was promoted to 
master mechanic at New Castle, Pa. On 
May 1, 1932, he was appointed assistant 
master mechanic at New York and on 
November 1, 1933, was advanced to master 
mechanic at Buffalo, N. Y. Mr. Teufel 
was later transferred to Pittsburgh, Pa., 
and Columbus, Ohio. 


Master Mechanics and 
Road .Foremen 


A. D. Harry, assistant master mechanic 
of the Illinois Central at Markham Yard, 
Chicago, has been promoted to master me- 
chanic at McComb, Miss. 


H. T. Cover, master mechanic of the 
Pennsylvania at Wilmington, Del., has 
been transferred to Columbus, Ohio, suc- 
ceeding Walter O. Teufel. 
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J. L. Marks, assistant master mechanic 
of the Pennsylvania at Harrisburg, Pa., 
has been appointed master mechanic with 
headquarters at East Altoona, Pa. 


C. O. SHULL, master mechanic of the 
Western Pennsylvania division of the 
Pennsylvania at Pitcairn, Pa. has been 
transferred to the position of master me- 
chanic at Wilmington, Del. 


B. J. MunrHA, engineman, Philadelphia 
Terminal division of the Pennsylvania, has 
been appointed assistant road foreman of 
engines of the Maryland division, with 
headquarters at Baltimore, Md. 


H. C. Wricurt, foreman enginechouse and 
car shops of the Pennsylvania at Grand 
Rapids, Mich., has been appointed assistant 
master mechanic of the Philadelphia divi- 
sion, with headquarters at Harrisburg, Pa. 


E. R. Buck, master mechanic of the 
Pennsylvania at East Altoona, Pa., has 
been transferred to the position of master 
mechanic of the Conemaugh and Monon- 
gahela divisions, with headquarters at 
Pittsburgh, Pa. 


F. C. Gorom, master mechanic of the 
Great Western, has been appointed super- 
intendent and master mechanic, with head- 
quarters as before at Loveland, Colo., suc- 
ceeding C. E. Angove, retired. 


Copies of trade publications 
described in the column can 
be obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


Lincotn Lens.—The Lincoln Electric 
Company, Cleveland, Ohio. Bulletin No. 
359; “Protection of the Eyes for Welding 
with Lincoln Super-Visibility and High- 
Visibility Lens.” 

* 

THREADING MACHINES.—Landis Machine 
Company, Waynesboro, Pa. Sixteen-page 
bulletin, No. H-74-4, descriptive of Land- 
maco threading machines. 

* 


NATHAN Lupricators.—Nathan Manu- 
facturing Company, 250 Park avenue, New 
York. Bulletins in loose-leaf form de- 
scriptive of various types of Nathan me- 
chanical pup 


OakiTE Propucts.—Oakite Products, 
Inc, 22 Thames street, New York. 48- 
page, thirtieth anniversary booklet portray- 
ing production cleaning and its related 
operations in numerous fields, including the 
railroad industry. 


“NickEL ALLoys IN Rattway EQUIP- 
MENT.”—The International Nickel Com- 
pany, Inc., 67 Wall street, New York. 
Twelve-page illustrated booklet descrip- 
tive of the properties of nickel steels and 
other alloys of nickel used in the construc- 
tion of steam locomotives, freight and pas- 
senger cars, and lightweight trains. 


Trade Publications 


Car Department 


CitarLes E. Ricar has been appointed 
acting foreman, car department, of the 
Canadian National at Riviere du Loup, 
Que., succeeding O. St. George, retired. 


Shop and Enginehouse 


G. R. MirLER, who has been appointed 
superintendent of shops of the Atchison, 
Topeka & Santa Fe, at Albuquerque, N. 
M., as announced in the July issue, was 
born on April 23, 1887, in Germany. He 
obtained a common school education and 
entered the service of the Santa Fe on 
July 21, 1903, as a machinist apprentice. 
He became night enginehouse foreman at 
Winslow, Ariz, on October 29, 1913, and 
general foreman at Winslow on August 21, 
1916. He then served in the United States 
Army from May 26, 1918, until July 31, 
1919. He returned to the Santa Fe on 
August 23, 1919, as division foreman at 
Gallup, N. M. On November 23, 1924, he 
was appointed master mechanic at Slaton, 
Tex.; on November 1, 1930, master me- 
chanic at Clovis, N. M.; on April 19, 
1933, master mechanic at Amarillo, Tex., 
and on October 20, 1937, master mechanic 
again at Clovis. He became superintend- 
ent of shops at Albuquerque on June 1, 
1939. 


* 

JourNAL Boxrs.—Hyatt Bearings Di- 
vision, General Motors Sales Corporation, 
Harrison, N. J. Forty-eight page illus- 
trated catalog descriptive of the Hyatt 
roller-bearing journal box, the Hyatt rail- 
road roller bearing, and Hyatt journal 
boxes and bearings, Types J, K, and E. 

* 


Pire MacniNEs.—The Oster Manuíac- 
turing Co., Cleveland, Ohio. 2057 East 
Sixty-First Place, Catalog No. 39-A. Con- 
tains time studies, threading speeds, speci- 
fications and descriptions of Oster-Willi- 
ams hand tools and portable pipe machines. 

* 


STANDARD Toors.—The Gisholt Machine 
Company, Madison, Wis. Forty-page cata- 
log, “The Gisholt Standard Tools for Num- 
bers 3, 4 and 5 Ram-Type Universal Tur- 
ret Lathes," describes an extensive line of 
tools, including holding devices, boring bars 
and reamers and shows how they are 
adapted to a wide range of work on 


Gisholt Universal high-production and 
heavy-duty turret lathes. 
* 


LocomotivE EQuiPMENT.— Wilson En- 
gineering Corporation, 122 So. Michigan 
avenue, Chicago. Sixteen-page Locomotive 
Equipment Bulletin No. B-1. A general 
description and part lists of the following 
products and appliances : Feed-water heater 
and water conditioner, general service cen- 
trifugal pump, heat booster, air compressor 
radiation, terminal blow-down separator. 
blow-off mufflers and separators, blow-off 
cocks and sludge remover. Lists 73 rail- 
roads on which all or part of this equip- 
ment is now in use. 
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STURTEVANT 
RAILWAY AIR CONDITIONING 


From Complete Systems 


(ICE OR ELECTRO-MECHANICAL COMPRESSOR) 


to Individual Units of Equipment! 


COMPLETE SYSTEMS—apparatus for complete 
ice or Freon electro-mechanical systems. We 
also design complete air distribution systems. 


AIR CONDITIONING UNITS—a wide variety of 
draw-thru and blow-thru type air conditioning 
units for Freon or chilled water, including 
fans, heating coils, cooling coils, compressor- 
condenser units, etc. i 


PRESSURE VENTILATION —Sturtevant Pres- 
Sturtevant Air Conditioning Unit sure Ventilation apparatus for ventilation, fil- 
tering, heating and air distribution use. For 
cooling without the means of mechanical re- 
frigeration. 


SPRAY WASHERS—for use in connection with 
ice, Freon, or steam jet systems. If desired, 
can be used with evaporative cooling systems 
for economy. 


ULTRA-VIOLET RAY APPARATUS—for air steri- 
Sturtevant Spray Washer Unit lization purposes. 


AIR CIRCULATING UNITS—Fan assemblies in 
a range of sizes, designed especially for air 
conditioning application. 

INDIVIDUAL UNITS OF EQUIPMENT—Evapo- 
rators, Condensers, Cooling Surface, Heating 
Surface, Compressors, Motors, Motor Control, 
Wet Bulb Thermostat Control, ete. 


A single convenient source of supply — unit respon- 
sibility — and sound engineering design assured by 
over 75 years of air engineering experience. 


RMS) VANE 


Sturtevant Air Circulating Unit Sturtevant Cooling Coil 


UNITS OR SYSTEMS 


Sturtevant “Railvane” Units or Systems are used by 37 railroads. "Railvane'* 
Air Conditioning is protected by 30 issued patents and patents pending, 


B. F. STURTEVANT COMPANY, Hyde Park, BOSTON, MASS. 


Branch Offices in 40 Other Cities B. F. Sturtevant Company of Canada, Limited —Galt, Toronto, Montreal 
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Freneh Tests Show 


High Locomotive Efficiencies 


Tue present article calls attention to the remarkable 
work which has been done by the French railways in the 
last ten years in developing the efficiency of the steam 
locomotive. A detailed account of this work forms an 
important part of André Chapelon's book on the Steam 
Locomotive.f The advances made can be summed up by 
the statement that the Paris-Orleans-Midi Railway 
started with a reasonably efficient Pacific type locomotive 
weighing about 220,000 Ib. and giving about 2,200 i. hp. 
and by improving the boiler and the superheater and by 
the redesign of the cylinders, a 4-8-0 locomotive was 
evolved which developed about 3,700 i. hp. with an 
increase in weight of only about 20,000 Ib. "This is so 
striking that it is worth very careful consideration by 
American locomotive engineers. 

The present article offers information as to the results 
obtained with the reconstructed locomotive and attempts 
to set forth the information in logical form. The values 
quoted have been obtained from an extensive array of test 
data reported by Mr. André Chapelon, equipment en- 
gineer of the Paris-Orleans-Midi, in a series of articles 
which appeared in the Revue Generale des Chemin de 
Fer for February and March, 1935. The greater part of 


the test data was obtained in road tests, the test train ` 


consisting of one or more brake locomotives running in 
reverse gear with the cylinders acting as air compres- 
sors. The resistance of these brake locomotives can be 
varied by altering the cut-off, so that the drawbar pull 
on the locomotive being tested can be kept constant in 
spite of variations in grades. In this way the effect of 
the profile of the road can be eliminated and the test 
locomotive can be run continuously at constant speed 
and cut-off. 


Design of Test Locomotives 


The locomotives tested were four-cylinder compounds 
with poppet valves, Serve ribbed flues, and Houlet super- 
heaters. They were of the 4-8-0 type, rebuilt from the 
earlier four-cylinder compound Pacifics. It is not pos- 
sible here to quote all of the voluminous test data or 
Mr. Chapelon's illuminating discussion of it. The 
original will repay careful study. Several locomotives 
were tested, the designs varying slightly. The dimen- 
sions given in the accompanying table are those finally 
adopted as most satisfactory. The tests now discussed 
were not always made with locomotives having all of the 
dimensions given, but the boiler test figures were ob- 
tained from boilers of the dimensions quoted and simi- 


* Railway engineer, Edgewater Steel Company, Pittsburgh, Pa. 
t Reviewed in the December, 1938, and January, 1939, issues of the 
Railway Mechanical Engineer, pages 473 and 1, respectively. 
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By Lawford H. Fry* 


Attention to details of design 

makes it possible for 120-ton 
four-cylinder compound loco- 
motive to develop 3,700 i. hp. 
with a water rate of 13 lb. 
per horsepower hour 


larly for the cylinders. In presenting the results here. 
no further attempt is made to show that boiler and 
cylinder tests do not necessarily come from the same 
machine. 

In its final design the locomotive is a four-cylinded 
compound 4-8-0 type, rebuilt from an earlier Pacific 
type. The trailer axle of the Pacific type was replaced 
by a fourth driving axle to provide adequate adhesion 
on heavy grades with poor rail conditions. The use of 
this fourth pair of drivers led to a narrow firebox placed 
between the wheels. The grate has a width of 3 ft. 3 in. 
so that to secure the desired grate area of 40.5 sq. ft., 
a length of 12 ft. 5 in. was necessary. Mr. Chapelon 
says that in spite of its unusual length the firebox can 
be fired by hand without serious difficulty. This view 
is borne out by the fact that maximum firing rates of 
over 200 lb. of coal per sq. ft. of grate per hour were 
reached. 

The flue bundle comprises 28 134-in. tubes, 30 514-in. 
flues carrying Houlet superheater pipes, and 86 Serve 
ribbed flues 2% @ in. outside diameter. The length be- 
tween tube sheets is only 13 ft. 1174 in. but this short 


. flue length is offset by the fact that the flues have a high 


ratio of gas swept perimeter to fire area, and the effi- 
ciency of the flues in absorbing heat is satisfactory. The 
firebox is fitted with a Nicholson thermic syphon. The 
working steam pressure is 285 Ib. per sq. in. The feed 
water is supplied by an ACFI feedwater heater and by 
one non-lifting injector. 

The steam and exhaust passages in the cylinders were 
designed to provide ample areas and a free flow for the 
steam. Mr. Chapelon points out that it is normal prac- 
tice to give the steam passages an area equal to about 
one-tenth of the area of the piston. In the rebuilt loco- 
motives the steam passage area was increased to about 
one-fifth of the area of the piston. Asa result the steam- 
pressure losses due to wire-drawing are exceptionally 
low. Distribution of steam to the cylinders is effected 
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by poppet valves with oscillating cams driven by 
Walschaert valve gear. 

The exhaust nozzle is of the double Kylchap type with 
two stacks. Particular attention was given to the draft- 


General Dimensions, Weights and Proportions of the 
Paris-Orleans-Midi 4-3-9 Type Locomotive 


Railroad 2o sor even ete een e ebay Paris-Orleans: Midi 
T of locomotive ...... een 480 
Weights in working order, 1b: 
Om drivers 66 ticks og eile emen dena Sx 168,000 
On front truck ies ee prange eect eee 72,000 
Total engine. ur cscosés ec ers week ONS Te Gate 240,000 
Driving wheels, diameter outside tires, in. ......... 72 
Engine: 


ylinders, number, diameter and stroke, in.: 
High pressure 
Low pressure ... 
Valve gear, type 


2- 25.2 « 
Walschaert 


Valves e er nce repr cate DARII dela Sas sacle e dre Poppet 
Boiler: 

Steam pressure, Ib. per sq. in. ....... esses 285 

Thermic syphons, number ............. eese One 


Plain tubes, number and diameter, in. ........... 
Serve tubes, number and diameter, in. .......... 
Flues, number and diameter, in. ............-... 133 - 5.24 
Length over tube sheets, ft. and in. ....... 


Net gas area through tubes and flues, sq. ft. 5.32 

Grate area, Sq, fE arasi o ee WON ee E EO 40.5 
Heating surfaces, sq. ft.: 

Evaporative, total ........ lesen 2,300 


Rated tractive force, engine, lb.* ...........005 35,900 
Factor of adhesion ........... 0.0 e ee ee srne 4.68 
Boiler proportions: 

Superheat surface, per cent evap. h. s. ......... 31.4 

Evap. heat surface = grate area ...........06-5 56.8 


* Rated tractive force is an arbitrary figure to represent the maximum 
cylinder effort exertable at the rim of the driving wheels at low speed. 
It is computed by assuming that the percentage of the boiler pressure 
available as mean effective pressure is 0.67 per cent in the high- and 0.25 
per cent in the low-pressure cylinders. 


ing to secure adequate draft with minimum back pres- 
sure in the cylinders. 


Boiler Test Results 


The original French text covers a very wide range of 
test data. For the present purpose the most significant 
data is translated into English units. 

The relation between rate of firing, rate of evapora- 
tion, and boiler efficiency is shown in Fig. 1. The fuel 
used was a mixture of 60 per cent coal and 40 per cent 
of briquettes having a combined proximate analysis as 
follows: volatile matter, 19.0 per cent; moisture, 2.0 per 
cent; ash, 6.0 per cent, and heating value, 14,850 B.t.u. 
per lb. The firing rate was carried up to the high value 
of 245 Ib. per sq. ft. per hr., so that it is evident that the 
coal was of excellent quality and well adapted for use in 
a locomotive firebox. In selecting a coal for this class 
of service the analysis and the heating value do not tell 
the whole story. It is essential that the coal stay on 
the grate in spite of the vigorous forced draft, and this 
requires a coal which cokes well. 
attention to this and points out that no standard method 
has been adopted for measuring this important quality 
of the coal. The point is worth further study. Informa- 
tion developed during the tests of the Paris-Orleans 
locomotives shows that differences in coals which are 
not distinguishable by the usual tests for composition and 
heating value may have a considerable effect on the effi- 
ciency of combustion in a locomotive firebox. For the 
French tests two coals designated as A and B were 
available. The only difference between them was that 
B had been in the stock pile longer. Analyses and heat- 
ing value were practically identical, but owing to the loss 
of coking power during stocking the A coal gave con- 
siderably less efficiency in the locomotive firebox. This 
is shown by the difference between the lines 4 and B 
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Mr. Chapelon calls , 


in Fig. l. At a firing rate of 145 Ib. per sq. ft. of grate 
the boiler efficiency was 69 per cent with coal B and only 
63 per cent with coal A. The explanation given is that 
the coal B, because of its better coking quality, formed a 
solid spongy mass on the grate. Although this gave a 
denser firebed requiring a greater smokebox draft than 
coal A, the scrubbing action of the air in the pores of 
the mass gave more intimate contact and better combu- 
tion. 

Fig. 1 shows that the boiler could be driven to a firing 
rate of 245 Ibs. per sq. ft. of grate per hour, a total of 
9.900 lb. of coal per hour, giving an evaporation of 
52,000 Ib. of water per hour. 

No information is available as to the weight of air 
utilized in combustion. Mr. Chapelon, unfortunately, 
does not accept the method used in this country for com- 
puting a heat balance from gas analyses, and no gas 
analyses are reported, nor are any definite figures given 
for smokebox temperatures. In the absence of this data 
it is not possible to break down the over-all boiler effi- 
ciency into its component parts, efficiency of combustion 
and efficiency of heat absorption. This would have been 
of particular interest because of the shortness of the flues 
which are less than 14 ft. long and the use of the Serve 
flues with longitudinal internal ribs increasing the flue 
surface in contact with the gases. This gives a high 
ratio of gas swept perimeter to area and increases the heat 
absorbing efficiency. 

The over-all boiler efficiency of 61 per cent with a fir- 
ing rate of 200 Ib. per sq. ft. of grate per hour compares 
favorably with current American practice, but it seems 
probable that this is largely due to a relatively high ef- 
ficiency of combustion made possible by the excellent 
quality of the coal used. 

Values for the smokebox draft in relation to the rate 
at which steam is produced and exhausted are shown by 
the curves in the left-hand panel of Fig. 2. For com- 
parison a line is drawn to represent typical American 
practice. Fig. 2 serves a triple purpose. The curves in 
the right-hand half show the relation between smokebox 
draft and back pressure, while the curves in the left-hand 


` half show the relation between rate of steam discharge 


and back pressure. By projection across as in the line 
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Rate of Firing Dry Coal Lb.perSq.FtGrate perHour 
2 4 6 8 10 
Thousand Lb. per Hour (Total) 
Fig. 1—Relation between rate of firing, rate of evaporation, and 
boiler efficiency 
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Fig. 2—Relation between rate of steam discharge and back pressure 
and between smokebox draft and back pressure 


0,05, the relation between steam production and draft 
is established. The dotted line 0,05 as drawn shows that 
the Paris-Orleans locomotive produces 900 Ib. of steam 
per sq. ft. of grate per hour with a back pressure of 
3.8 lb. per sq. in. and a smokebox draft of 9.4 in. of 
water. For comparison, curves representative of Ameri- 
can practice have been drawn. The line showing the re- 
lation between back pressure and draft is that given in 
the 1936 report of the A. A. R. Committee on Loco- 
motive Construction as typical. The values given are for 
draft back of the diaphragm, the curve showing the re- 
lation to steam exhausted. Using these curves it is seen 
from the line A4,AÀ5 that to produce 900 Ib. of steam 
per sq. ft. of grate per hour in American practice a back 
pressure of about 14.8 Ib. per. sq. in. might be expected 
with a smokebox draft of about 11.4 in. of water. From 
these figures it appears that the Paris-Orleans locomotive 
produces steam with a lower draft, 9.2 in. against 11.2 
in., than is to be expected in American practice. The 
meaning of this cannot, however, be determined in the 
absence of information as to the rate at which air is 
supplied. Low draft values may be due to lower rates 
of air supply, or to less resistance to the flow of the 
air through the firebed or through the flues. 

However this may be, it is important to notice the 
very low back pressure required to produce the draft. A 
draft of 11.2 inches of water back of the diaphragm re- 
quires a back pressure of 14.6 Ib. per sq. in. according 
to the Locomotive Construction Committee curve, while 
the Paris-Orleans locomotive needs only 5.0 Ib. per sq. 
in. The reduction of 9.6 Ib. per. sq. in. means a very 
considerable gain in power. In a locomotive with cylin- 
ders 2214 in. by 29 in. with 79-in. drivers, this pressure 
represents a tractive force of 2,300 Ib., or 460 hp., at 75 
miles per hour. This reduction in cylinder loss would all 
be net gain at the tender drawbar and under the condi- 
tions indicated may represent 10 to 12 per cent increase 
in tender drawbar pull. 

The possibility of such savings gives the Paris-Orleans 
front-end considerable importance. The arrangement 
comprises two exhaust nozzles with Kylchap distributors 
and two stacks. The two nozzles have a combined area 
of 31 sq. in., equivalent to a single nozzle of approxi- 
mately 65$ in. diameter. The cylinders discharging 
steam through these nozzles have a diameter of 25.2 in., 
an area of 500 sq. in. each. 

Each exhaust nozzle is set low in the smokebox, with 
four Goodfellow bars, and discharges into the bell mouth 
of a Kylchap distributor. This separates into four pas- 
Sages and discharges into a petticoat pipe which in turn 
discharges into the bell mouth of the stack near the 
top of the smokebox. Gases can be drawn in between 
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nozzle and distributor, between distributor and petticoat 
pipe, and between petticoat pipe and stack. The two 
stacks have a combined area of 405 sq. in. at the throat, 
equivalent to a single stack of 2234 in. diameter. 


Cylinders Tests 


The test data for the engine performance provides in- 
teresting food for thought. The use of the steam has 
been very carefully studied by the French designers and 
the result is a cylinder performance which ranks very 
high for power and efficiency. As shown in the table of 
dimensions, the engine is a compound with two high- 
pressure cylinders 17.3 in. by 25.6 in. and two low- 
pressure cylinders 25.2 in. by 25.6 in. Each pair of 


` cylinders has an independent valve motion of the Walsch- 


aert type operating poppet valves. 

„In designing the engine, special attention has been 
given to: 

(a) Delivering the steam to the high pressure cylinders with 


high superheat and the least possible drop below the working 
boiler pressure. 

(b) Proper division of power development between the high- 
and low-pressure cylinders and delivery of steam from the high- 
to the low-pressure cylinders without undue loss. 

(c) Exhaust of steam from the low-pressure cylinders with 
the least possible back pressure. 


The work has been carried out so successfully that at 
68 miles an hour in the range between 2,200 and 3,000 
i. hp., the steam consumption is constant at 11.6 lb. per 
i. hp. hr. and even when pushed to the maximum of 
3,200 hp. at this speed, the steam rate does not rise above 
13 lb. per i. hp. hr. This high efficiency plays a large 
part in making it possible for a 120-ton locomotive to de- 
velop 3,700 hp., which is one hp. for 65 Ib. of loco- 
motive weight. 


Delivery of Steam to Cylinders 


The condition of the steam delivered to the cylinders 
in relation to rate of operation is shown is Fig. 3. The 
steam temperature is high, rising from about 715 deg. F. 
at a steam production of 20,000 Ib. per hour to about 
790 deg. F. at the maximum output of 50,000 Ib. of steam 
per hour. One of the points in design emphasized by 
Mr. Chapelon as important is that these high tempera- 
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20 30 
Steam to Cylinders, Thousand Lb per Hour . 


Fig. 3—The condition of the steam delivered to the cylinders in 
relation to the rate of steam consumption 


tures are obtained with only a small drop in steam pres- 
sure between boiler and steam chest. With a boiler 
pressure of 285 lb. per sq. in. the steam chest pressure 
is not lower than 275 lb. per sq. in. at the maximum rate 
of 50,000 Ib. of steam per hour. At the more normal 
working rate of 40,000 Ib. of steam per hour the pressure 
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drop is only about 7 Ib. per sq. in. These figures are 
about half of what might be expected in current Ameri- 
can practice. 

Reduction in the pressure drop between boiler and 
steam chest is of value on two counts. In the first place 
loss of pressure in the steam chest means a reduction in 
mean effective pressure. It has been shown above that 
avoidance of this loss may provide a very considerable 


= 42,000Lb. 


Tractive Force Thousand Lb. 


10 20 3 40 50 60 70 80 90 100 
Speed Miles perHour 


Fig. 4—Indicated cylinder tractive force in relation to speed 


gain in drawbar pull. In the second place a loss of 
pressure reduces the efficiency with which the steam can 
be expanded. Loss of steam pressure without work being 
done increases the entropy and therefore reduces the 
efficiency with which the steam can be expanded through 
a given range of pressure. Being an irreversible charge 
it allows the energy to go over into a form in which it 
cannot be utilized. The effect is very similar to that of 
friction when mechanical work is being done. 

If all possible efficiency is to be obtained, the loss of 
pressure between boiler and admission ports must be 
reduced to a minimum. <A point emphasized by Mr. 
Chapelon is that in order to prevent wire-drawing during 


Steam per |. Hp Hr 


2000 


Indicated Horsepower 


2,500 3000 3,00 4000 


Fig. 5—The steam consumption in relation to the indicated horsepower 
at various speeds 


admission the valve chest should have ample capacity. 
A volume at least equal to that of the high-pressure 
cylinder is recommended. 


Utilization of Steam in Cylinders 


The power developed and the efficiency with which 
the steam is used are shown, respectively, in Figs. 4 and 5. 
Indicated cylinder tractive force in relation to speed 
is shown in Fig. 4. The lines sloping down from left 
to right give the tractive force for various cut-offs. Each 
line is marked with the cut-off in high- and low-pressure 


348 


cylinders. Attention is drawn particularly to the very 
slight falling off in tractive force as the speed is in- 
creased. At the shorter cut-offs there is practically no 
drop in tractive force as the speed increases. The steam 
flows freely through the cylinders at any speed and the 
horsepower increases in direct proportion to the amount 
of steam supplied. This is the result of reducing as far 
as possible resistance to steam flow in superheater and 
admission and exhaust passages. 


Efficiency 

The efficiency with which the steam is used in the 
evlinders is shown by the series of curves in Fig. 5. 
These plot the water per i. hp. hr. against i. hp. for vari- 
ous speeds. The values are low, showing high effi- 
ciencies through the range of operation. It is of par- 
ticular interest to note the flatness of the curves showing. 
for each speed, only a moderate rise in water rate as the 
horsepower is increased by lengthening the cut-off. The 
curve for 68 m. p. h., 320 r. p. m., shows a water rate not 
over 12 lb. per hp. hr. for the range between 2,300 and 
3,300 i. hp. Even when pushed to the maximum cap- 
acity of 3,700 hp. the water rate is only 13 Ib. per hp. hr. 
Essential for high engine efficiency are, (a) that the 
steam carry adequate heat energy available for trans- 
formation into mechanical work, and (b) that the cylin- 
ders provide a high ratio of expansion to effect this trans- 
formation. In the Paris-Orleans locomotive the avail- 
able heat energy is supplied by steam-chest pressures of 
280 to 275 Ib. per sq. in. and temperatures of 720 deg. F. 
to 780 deg. F. The opportunity for high rates of ex- 
pansion is afforded by the use of compound cylinders. 
The high-pressure cylinders are 17.3 in. by 25.6 in., and 
the low pressure 25.2 in. by 25.6 in. giving a volumetric 
ratio of 1 to 2.12. With a cut-off of 25 per cent in the 
high-pressure cylinder, this gives an expansion ratio cor- 
responding to a cut-off of about 12 per cent in a single- 
expansion cylinder. 

The cylinder efficiency depends on having a high ratio 
of expansion such as this, but apart from the mechanical 
difficulty, the efficiency would not be so high if carried 
out in a single cylinder. The temperature drop between 
steam chest and exhaust is approximately 475 deg. F. 
This variation in a single cylinder would give rise to 
considerable cylinder-wall action reducing the efficiency. 
By dividing the expansion between two cylinders, the 
temperature range is practically halved with a correspond- 
ing improvement in cylinder efficiency. 

In reporting the results obtained with the Paris-Or- 
leans locomotive, Mr. Chapelon notes that at maximum 
power the i. hp., 3,700 to 4,000, is practically the same 
as the New York Central Jla. The Paris-Orleans loco- 
motive is of the 4-8-0 type with 40.5 sq. ft. of grate. 
It weighs 240,000 Ib. total with 168,000 Ib. on drivers. 
The Jla, of the 4-6-4 type, has 81.4 sq. ft. of grate and 
a total weight of 340,000 Ib. with 182,000 Ib. on drivers. 
At the same speeds and cylinder horsepowers the lighter 
locomotive will be able to deliver considerably greater 
power at the tender drawbar. 


Conclusion 


This demonstration of locomotive efficiency obtained 
by attention to details of design offers a challenge to 
American locomotive engineers. High speeds are being 
demanded, and for high speeds, reduction in locomotive 
weight is of the first importance. The Paris-Orleans 
results raise a question as to the gains that might be 
made by the use of an improved front end and high boiler 

(Continued on page 352) 
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Steam Locomotive 


Poppet Valve Gear 


For the past two years the Franklin Railway Supply 
Company, New York, has had under development a 
poppet-valve application and oscillating-cam driving 
mechanism which permits the separation of the control 
of the admission and cut-off events from that of the re- 
lease and compression events. This has previously been 
possible only with the rotary-cam type of drive. Two 
oscillating cam shafts are employed, one for the intake 
valves and the other for the exhaust valves. The valve 
events are subject to control in practically unlimited 
steps by a single reverse mechanism. The functions of 
the cam-shaft driving mechanism are analogous to those 
of a Walschaert valve motion, with separate links for the 
intake- and exhaust-valve cams. A reverse mechanism 
controls the differential movements of the two sets of 
link blocks to permit practicable working at cut-offs much 
shorter than can be utilized with a piston valve or with 
poppet valves controlled by a single oscillating cam shaft. 

There are three major parts to the Franklin device— 
the gear box, which contains the valve motion for driv- 
ing the cam shaíts, including the reverse mechanism ; the 
cam box, and the steam chests over the ends of the cyl- 
inders in which the poppet valves are installed. The 
valve installation and cam box follow, in principle and 
in detail, the developments of the Societe d'Exploitation 
des Procedes Dabeg on the Continent of Europe and As- 
sociated Locomotive Equipment, Ltd., in England. The 
valve motion is entirely new. It has been developed in 


collaboration with the engineers of the Lima Locomotive 
Works, Inc. 


The Cam Box 


A cam box is placed on top of each cylinder between 
the two steam chests, which are located over the ports 
of the cylinder. It contains two oscillating cam shafts, 
that on the top for operating the intake valves and that 
at the bottom for operating the exhaust valves. Instead 


Franklin system for use in 
America provides separate in- 
take and exhaust-valve events 
—Each set of valves is driven 
by an oscillating cam—Both 
are controlled by a single re- 
verse gear 


of a single valve each for intake and exhaust, there are 
two intake and two exhaust valves. In this way the 
valves are kept small and light. The small valves are 
easily ground and kept steam-tight and their grouping 
around the port results in small cylinder clearance. For 
instance, on the 27-in. by 28-in. cylinder, the intake 
valves are 6 in. in diameter and the exhaust valves 7 in. 
in diameter, and the cylinder clearance is 8.4 per cent, 
although the port openings are considerably larger than 
in a conventional cylinder. The steam chests in which 
the valves are installed are cast integral with the cylinder. 

Valve spindles extend through the inner wall of the 
steam chest and the springs which return the valves and 
spindles to closed position are located in sleeve caps se- 
cured to the steam-chest heads. The intake chamber 
proper is on the outside of the port and the exhaust cavity 
on the inner side, next to the cam box. The cam-box 
tappets line up with the ends of valve spindles. The 
maximum valve lift is 1 in. The cam box is lubricated 
by an oil pump driven from one of the cam shafts. 


The Gear Box 


The gear box is 553% in. long by 3234 in. wide, and 
245%% in. high. It contains the complete valve motion 


Side view of the test plant after the installation of the redesigned gear box 
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Comparison of Valve Events of Piston Valve with Walschaert Motion and the Franklin Steam 
Distribution System with Oscillating-Cam Poppet Valves 


Cylinders, 2134 in. by 26 in.; piston valve, 12 in. diameter; maximum travel, 74 in.; poppet valves—two intake, 5% in. diameter; two exhaust. 
6 in. diameter. 
Max. Port Area at the Valves, 
sq. in. 
Pre-admission, Release, Compression, -—- -—- ——- — —————— 
per cent per cent percent Admission Exhaust t 
lame SN Wee EE HEN: PON ve ET opm — — oe occus, -————À 
Cut-off, Piston Poret Piston Poppet Piston Poppet Piston Poppet Piston Poppet 
per cent valves valves valves valves valves valves valves valves valves valves 
Min. 7.26 7.26* 7.26 34.1* MÀN 44.1* 24.0 9.508 16.9 63.3* 48.4 
10.00 5.20* 5.20 48.7* RES AU: 20.5 m 18.0 63.3* 4RA 
15.00 3.33° A33 547° NS 34.2° 18.9 i 20.2 63.3* 484- ! 
30.00 2.46* 2.46 Suh Ks. 20.9% 17.1 E 24.6 63.3* 48.4 
25.00 1.80 1.80 639 Au 9 26.2 186 14.99 28.3 63.3 48.4 
30.00 1.47 1.47 67.6 on 2nd 14.4 17.40 33.3 63.3 48.4 
35.00 1.20 1.20 70.7 913 20.8 13:8 20.40 36.8 63.3 48.4 
40.00 1.00 1.00 737 92.3 18.4 12.1 23.02 39.8 63.3 48.4 
50.00 0.67 0.67 7N EAR] 14.3 10.3 40.8 SOR 63.3 48.4 
60.00 0.51 0,53 DRM "4.4 10.9 9.2 41.3 39.8 03.3 48.4 
Max. 70.4 0.33 0.33 XN.4 GSR 7.6 6.7 57.5 39.8 63.3 48.4 
* With piston valves cut-offs below 25 per cent are impracticable in operation. The figures indicate the kinematics of the Walschaert valve motion, 
although, in practice, cut-offs less than 25 per cent are img racticalile. 
+ The areas shown are those through the valve-bushing ports in the case of the piston valve and the areas through the valves in the case of the 
poppet valves. Actual admission to the cylinders is limited by the area of the port rough the cylinder bushing. These are, respectively, 37.9 sq. in. 
for the piston-valve locomotive and 38.72 sq. in. for the poppet-valve locomotive. 


which operates independently the intake and exhaust 
cams for both cylinders of the locomotive. It may he 
located between the frames immediately back of the 
cylinders, or on the deck in front of the cylinders. 

The gear box is driven from the two crossheads 
through union links attached to arms on the ends of the 
two drive shafts, which enter the box one on each side. 
Each drive shaft, therefore, oscillates in unison with the 
crosshead on its side, and the oscillating motions on the 
right- and left-hand sides are, of course, in 90-deg. phase. 
In the gear box, these two oscillating motions are com- 
bined by means of radial links and combining levers into 
four oscillating motions, two for the intake-cam motions 
and two for the exhaust-cam motions. The radial links 
and combining levers perform much the same function 
as the Walschaert gear links and combining levers. How- 
ever, in the gear box there are two radial links for intake 
motion and two radial links for exhaust motion, and these 
links are mounted in pairs, both the intake link and the 


SA 


nil fini 
ee TIT 


S 


X 


<< 
U2? TILL LLLLILE 


= 


350 


| 
ANN 
ELI HZ LA 
e Zu 
SRR SEES SS 
NS "Ya Y "A JL EE 


Ire CUR 


NI 


ps 


SS SS 


exhaust link of each pair moving in unison. The radial 
links for the valve motions on one side of the locomotive — | 
are derived from the oscillating shaft driven by the cross- 
head on the opposite side of the locomotive, while the 
combining levers, one for each link, receive their motion 
from the oscillating shaft driven from the crosshead on 
the same side of the locomotive. The separation of the 
intake and exhaust motions is secured by a differential 
location of the respective link blocks in the links. 


The Reverse Gear 


The ditferential control of the intake and exhaust link 
blocks is by means of an interrupted gear arrangement 
which is operated from the reverse gear in the cab. This 
arrangement moves the link blocks differentially in such 
a way that when the intake link blocks are in the mini- 
mum cut-off position (mid-link), the exhaust link blocks 
are set approximately for 84 per cent release and 24 
per cent compression. This may be called mid-gear for- 
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ward position. At this point, the interrupted gear train 
continues to change the position of the exhaust link blocks 
and to hold the intake-link blocks stationary in the link 
until mid-gear reverse is reached, at which point the 
exhaust link blocks are set for approximately 84 per cent 
release and 24 per cent compression (reverse motion). 
From this point, both intake and exhaust blocks move dif- 
ferentially until full-gear reverse position is reached. 

It will be noted that this provides a control at the cab 
reverse gear having a zone of movement from full-gear 
forward to mid-gear forward, a neutral zone from mid- 
gear forward to mid-gear reverse, and a reverse zone 
from mid-gear reverse to full-gear reverse. This has the 
advantage that the engineman can cut back to mid-gear 
forward with no fear of going into reverse because, 
should he slightly overrun his gear, no harm will result. 
Moreover, in the center of the neutral zone, provision 
is made for automatically cutting in the drifting arrange- 
ment, which lifts all the intake valves from their seats 
to full open position. Experience has shown that this 
provides ample areas between the ends of the cylinders, 
thus resulting in free drifting. 

The gear box is completely enclosed and the parts 
operate in an oil bath. Needle bearings are installed 
throughout, including the roller link blocks. The total 
weight of the gear box is 3,600 Ib. The cam box and the 
gear box are removed from, and replaced on the loco- 
motive each as a complete assembly. For the purpose 
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of proper valve-setting reference points on the cylinders, 
the gear box, and the cam boxes permits accurate adjust- 
ment of the lengths of gear-box and cam-box connecting 
rods by means of shims between the bodies of the rods 
and the stub ends. 


Operating Characteristics 


The separation of the release and compression events 
from the admission and cut-off events makes it possible 
to operate effectively at a minimum cut-off of 7.26 per 
cent. A comparison of the events produced by a Wal- 
schaert valve gear driving a 12-in. piston valve and by 
the Franklin gear with two 575-in. admission valves and 
two 615-in. exhaust valves, both operating on 21%4-in. 
by 26-in. cylinders, is shown in the table. This clearly 
indicates the effectiveness with which release and com- 
pression are delayed so that, at the 7.26-per cent cut-off, 
the release with the poppet valves is practically as late 
as at 60 per cent cut-off with the piston valve driven by 
the Walschaert gear, and compression compares with 
that of the piston valve at between 25 and 30 per cent 
cut-off. 

This table also shows the greater maximum area 
through the intake valves throughout the entire range of 
cut-offs. The comparative effect of this in port area 
times the time available for the passage of steam is illus- 
trated for the 25-per cent cut-off. 

The relation between intake-valve events and release 


Front view of the steam chests—The gear box occupies a position immediately behind the cylinder saddle which is not included in the 
laboratory installation 
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and compression events is not limited to the values shown 
in the table. The interrupted gear arrangement and the 
cams can readily be changed so that practically any de- 
sired relation between intake-valve events and release and 
compression events can be obtained. 


Development of the Gear 


In the development of this device a complete valve 
gear with cam boxes, full size castings of the steam-chest 
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Comparative sizes of poppet valves and 12-in piston valve—The 
two 6V2-in. exhaust valves weigh 3 Ib. 13 oz. and the 5%2-in. in- 
take valves, 2 Ib. 12 oz. each—The piston valve weighs 132 Ib. 


portions of the cylinders, and a complete installation of 
intake and exhaust valves was set up in the laboratory 
and operated by a motor-driven crank shaft and cross- 
heads. After preliminary trials this equipment was op- 
erated 24 hours a day at a speed of 350 r. p. m., equiva- 
lent to 83 m. p. h., with 80-in. driving wheels and at 
times at speeds as high as 500 r. p. m. Except for 
shut-downs for examination, this was continued until 
an equivalent mileage, based in 80-in. drivers, of 155,000 
had been accumulated. 

During this intensive operation stroboscope studies 
showed clearly where undesirable flexure occurred at 
high speeds and, as a result, alterations in the design of 
parts were made to stiffen up the entire motion. Finally, 
a complete new gear box was designed involving all of 
the changes which the tests indicated desirable. The 
result has been that, operating at 500 r. p. m., there is 
no sign whatever of the slightest distortion or over-travel 
in the oscillating motion of the cams or in the movement 
of the valves themselves. 

One of the inherent advantages of poppet valves is the 
small amount of power required to operate them. Dur- 
ing the laboratory tests of the development set the horse- 
power required to operate the valve motion and the valves 
varied from 0.05 at 210 crankshaft r. p. m. to 3.30 at 
500 crankshaft r. p. m. The power absorbed varies only 
with the speed and is not affected by changes in cut-off 
at a given speed. The Walschaert gear and piston valve 
absorbs as much as 50 hp. at 300 r. p. m. The small 
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power consumption of the poppet-valve motion reflects 
the fact that its parts are produced by precision methods, 
that it is completely equipped with anti-friction bearings, 
and that it is thoroughly lubricated, as well as the fact 
that the driven parts are of light weight. 

The conditions under which the gear box and the cam 
box and valves of the development set were operated are 
closely identical with the conditions encountered in actual 
locomotive operation, with the exception that the valves 
were not under pressure and passed no steam. Spring 
loading was added, however, to compensate for the un- 
balanced area of the valves. 

In the tests of the first gear box approximately 90 
per cent of the pins and bearings showed no appreciable 
wear after 155,000 miles and were in condition for fur- 
ther service. The remaining 10 per cent were replaced 
on account of design changes. All of the parts in the 
second gear box have covered 35,000 miles to date. 


High Locomotive 
Efficiencies 
(Continued from page 348) 


pressure with the high ratio of expansion made possible 
by compound cylinders. 

Compounding was widely used in this country some 
forty years ago, but disappeared from the picture for 
reasons not in any way connected with the principle. 
With the high- and low-pressure cylinders superposed 
and driving a common crosshead, obvious mechanical 
difficulties gave sufficient cause for discontinuance. The 
four-cylinder balanced compound was a better design. 
The only weak point was the crank axle. The space 
available between the frames is so narrow that there is 
no room for a crank axle with sufficient strength and 
enough bearing area for the main pins. In a locomo- 
tive with four outside cylinders, in the modern American 
style, this particular difficulty would be eliminated. Other 
difficulties would be encountered, but there is no reason 
to believe that they would be insurmountable. 

High speeds are in demand, requiring greater power. 
Under these conditions, improved efficiency giving greater 
power without increase in weight is particularly desir- 
able. At lower speeds it has been thought from time to 
time that the ceiling of power had been reached, but with 
further effort more power has been obtained by some 
increase in efficiency, but mainly by an increase in size. 

For really high speeds, increase in- efficiency becomes 
of the first importance. The inexorable opposition of 
mass to acceleration puts a premium on light weight for 
a high-speed locomotive. 

Looking on from the sidelines, it seems to this ob- 
server that there is an opportunity for an American re- 
vival of compounding. A designer who would combine 
this with other opportunities for engine efficiency might 
go far in improving the already high standing of the 
reciprocating steam locomotive. 


A HIGHWAY PASSENGER “TRAIN”, 70 ft. in length and com- 
prising two coupled units connected by a flexible passageway, 
has been introduced on an express motor highway between 
Berlin and Munich, Germany, via Dessau, Leipsig and Halle. 
Named the "Gaubschat" train after its inventor, the vehicle 
weighs 33,069 1b., is powered by a 150-hp. Diesel engine and 
has seating capacity for 78 passengers. The round-trip fare 
between its termini is quoted at 30 reichsmarks ($12), as com- 
pared with the cheapest rail rate of 40 reichsmarks ($16). 
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Lehigh and New England 


Cement Hopper Cars 


WV ir the recent delivery of 50 bulk cement cars with 
hatchway roofs and hopper bottoms the Lehigh & New 
England now has in service a total of 175 cars of this 
type, all built by the American Car and Foundry Com- 
pany during the past two years. 

These cars have contributed materially to an increase 
in the volume of cement traffic handled by the road. 
They have proved especially convenient for contractors 
using cement on large concrete projects, such as dams, 
highways, bridges, piers, etc., because of the ease and 
economy with which the cars can be loaded and unloaded. 

This type of car is also adapted to the handling of 
other bulk commodities such as sand, lime, dolomite, 
carbon black, solid chemicals, paint pigment, wood flour, 
Fuller’s earth, powdered coal, etc. With a lading of 
400 barrels of cement per car, the cars can be unloaded 
into the ordinary track hopper in approximately 60 
minutes and into the usual single-screw conveyor un- 
loader in about two hours. In one instance, a car of 
this type was unloaded into a chute leading to a floating 
barge in 22 minutes using all four gates simultaneously. 
The amount of cement discharged in this instance was 78 
short tons. 

An outstanding feature of these cars is the use of 
fusion-welded butt joints wherever the lading comes into 
contact with the inside surfaces of the hopper sheets, 
thereby eliminating projections such as rivet heads, weld 
beads, or projections of any kind which tend to slow 
up or even stop the discharge of lading from a hopper. 
Further, to prevent any such happening, all weld beads 
in contact with the lading are ground off flush with the 
plate surface. : 


Cars Have Twin Hoppers 


These cars are of the twin-hopper type with four 
sliding gate-valve type outlets and a roof with 10 water- 
tight hatches for loading. The general design of the 
hoppers follows the typical construction of a coal hop- 
per, except that this car has a center partition sheet 


Lehigh & New England 
70-ton cement car 
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Cars built by American Car and 
Foundry Company of welded 
construction—They can be load- 
ed to 78 tons and are capable 
of dumping this load in 22 min. 
—The capacity is 1,790 cu. ft. 


across the car at the cross ridge, and the gate-valve type 
outlets. The material used is open-hearth steel, except 
that plates 14 in. and under are copper-bearing steel. 
The end floor sheets and the outside hopper sheets 
slope at 50 deg. and the cross-ridge sheets slope at 60 
deg. from the horizontal. 
The side construction consists of 3⁄4 g-in. sheets; 6-in. 


Principal Dimensions and Weights of L. & N. E. 
Cement Cars 


Truck journals, in. ........... eee 


Truck: wheelbase;. [t.-m. .-26 nce enian eiA n a NELLE teri 5x 8 

Light weight, IB. Queer metas veuwsTier aa hdd pet eat bx Seager 5 53,800 
Weight of cer body, IB. (quedes noa qus eM a OUR tire T hn AUS 34,680 
Weight of teaches IB. sasira kon ER opens 4I E 9 o ar e 19,120 
Load dimit, 1x. aevo mee age ee Ra zem hice ee Dose ad eM 156,200 
Cubic: capacity, CU, fb cocer odor pere re hires Sa iaaa 1,790 


by 314-in. by 3%-in. side-sill angles and 4-in., 10.3-Ib. 
Z side plates. The side posts are 94 g-in. U-shaped press- 
ings welded to the outside of the side sheets. A 9-in. 
15-Ib. channel on the outside of the side sheets forms the 
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Sectional plan and elevations of the Lehigh 
G New England Covered Hopper Car 
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The center sills consist of two, 13-in., 35- 


bolster posts. 
Ib. channels with a 3-in. cover plate extending from 
striking casting to striking casting. 

The bolster is of web-plate and chord-angle construc- 


tion with top and bottom cover plates. The web plate 


does not extend to the floor plate as in typical car con- 
struction. The end floor sheets are supported over the 
bolsters by vertical angles at the center, connected to the 
bolster, and extending to a 3-in. plate bent to fit the 
slope of the floor sheets and extending the full width 
of the car. This plate is further supported at the side 
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by a large vertical %4-in. gusset plate extending to the 
top of the bolster and riveted to the bolster post forming 
a rigid construction at this point. 

The end floor sheets are also supported and reinforced 
by angles extending from the roof down the slope of the 
sheets to the center of the sill in two pieces. They are 
welded to the floor sheets and riveted to the center sills 
and angles over the bolsters. Two intermediate angle 
stiffeners are welded to the underside of the floor sheets 
and extend from the 3¢-in. transverse plate stiffener to 
a point level with the center sill. 

A Y4-in.-plate longitudinal hood covers the center sills 
between the floor sheets and the cross-ridge sheets. All 
fabrication in the interior of the car, 3 in. below the 
eaves, is arc welded with welds finished to a smooth 
surface so as to prevent lading from adhering to it. 


Ten Hatches in the Roof 


The roof consists of No. 11 gage copper-bearing steel 
sheets riveted to angle carlines. Hatch door openings, 
3 ft. by 3 ft., are spaced equally, five on each side of the 
longitudinal center line of the car. Hatch frames of 
94g-in. copper-bearing steel, 514 in. high, are provided 
with hinged covers of No. 11 gage copper-bearing steel. 
Asphaltum paper is applied to all roof joints to insure a 
water-tight roof. Hatch-door locking bars extend the 
full length of the car on each side. Each bar is locked at 
both ends of the car between two end doors with a seal- 
pin arrangement. The bars have sufficient tension in the 
arms to insure a door being held water-tight. 

Enterprise cast-steel frames and gates are welded to 
each hopper outlet. The lowest point of the frame is 9 
in. above the top of the rail. 

The 70-ton trucks are A. A. R. double-truss type with 
cast-steel integral-box side frames and bolsters. They 
are fitted with coil-elliptic springs and chilled-iron car 
wheels. The cars are equipped with AB brakes fur- 
nished by Westinghouse. One of these cars is a part of 
the railroad exhibit at the New York World's Fair. 


Railway Mechanical Engineer 
SEPTEMBER, 1939 


Double-Glazed Sash 
For Air-Conditioned Cars 


One of the important problems in the building of air- 
conditioned cars is the construction of window sash. 
The double-glazed sash with the inner-compression seal, 
made by the O. M. Edwards Co., Inc., Syracuse, N. Y., 
has been designed to meet the primary requirements of an 
ideal sash for these cars. : 

In this sash the two panes of glass, set in metal frames, 
are spaced about 14 in. apart and are separated by two 
abutting, compressible, and removable rubber glazing 
strips. The principal reason for using two panes of glass 
in a window opening is to reduce the heat transfer, and 
the overall thermal conductivity for windows of normal 
size is reduced approximately 50 per cent by the use of 
double glazing. Previous to air-conditioning, double- 
glazing was only required during the winter to keep the 
outside cold air írom chilling the inside warm area. 
With air-conditioned cars it is just as essential to keep 
the heat of the warm outside air from being transmitted 
to the interior, which is being cooled. 

Another important consideration is the comfort of the 
passengers. In a coach with an inside temperature of 
70 deg. F. and an outside temperature of 10 deg. F., the 
inside surface of a single-glazed sash would be 42 deg. F. 
with zero wind velocity, 22 deg. F. when the wind veloc- 


The Edwards double-glazed sash is 
easily opened for the cleaning of 
the inside glass surfaces 


ity is 30 m. p. h., and 19 deg. F. when the wind velocity 
is 60 m. p. h. It may readily be seen that a passenger 
sitting next to a single-glazed sash under such conditions 
would be very uncomfortable. In the same coach 
equipped with double-glazed sash and with an inside 
temperature of 70 deg. F. and an outside temperature of 
10 deg. F., the inside surface of the inside pane would 
be 53 deg. F. with a zero wind velocity, 43 deg. F. when 
the wind velocity is 30 m. p. h., and 42 deg. F. with a 
wind velocity of 60 m. p. h. From the above compari- 
son it is obvious that double glazing not only reduces 
heat transfer but is essential for maximum passenger 
comfort. 

The inner sash of the Edwards double-glazed sash is 
compressed to the outer by a succession of ingenious, 
quarter-turn, spring-actuated "compressionizers" spaced 
around the sash, which maintain and equalize the pres- 
sure seal, thus creating the Edwards inner-compression 
seal. The amount of pressure provided by these com- 
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pressionizers can be varied so that if each of ten of 
these devices exerts a 35-Ib. pressure, there is 350 Ib. 
of pressure constantly applied around the edges of the 
glass area. 

This seal is important for insulation purposes and to 
prevent the infiltration of moist air and dirt particles. 
The essential job of insulation in the dead-air space be- 
tween the panes of glass is done by the film of air that 
lies directly on the inside of the glass, like a skin. The 
reason for the dead-air space is to avoid disturbance of 
the air and the breaking of this protective film. The in- 
filtration of the moist air inside the car would cause 
fogging or frosting of the glass. The fogging generally 
occurs during the colder months of the year; if the glass 
is cold enough the moisture forms frost. 

The variation in the thickness of glass allowed by the 
Bureau of Standards is plus or minus 149 in. To take 
up this variation a compressible seal must be used, and 
the best resilient sealing material at the present time is 
rubber. Rubber, however, allows the passage of water 
vapor through it, and with varying water-vapor pressure 
in the atmosphere, there will be a passage of moisture 
through the rubber to or from the dead-air space. In 
the Edwards sash,.de-hydrating tubes, located within the 
dead-air space and independent of the sash structure, ab- 
sorb this moisture and prevent fogging. 

The inner sash of the Edwards double-glazed sash is 
suspended by hinges of the floating-pivot type which take 


the major portion of the weight when the window is 
opened, and the sash is easily opened by making a quarter- 
turn of the “compressionizers” with a screwdriver. This 
mounting facilitates the cleaning of the inside glass sur- 


face. Glass develops an oxide coating in time on its 
surface. This is called “scum” by the glass manufac- 
turers and, if not cleaned off, it will eventually stain the 
glass so that it can only be removed by polishing. "This 
condition occurs with silicon glass but not with the more 
expensive potash glass. 

Provision has been made in the design of the Edwards 
double-glazed sash to insure its application to the car 
body in a true plane to prevent the transmission of vi- 
bration and weaving of the car to the sash, and to make 
certain of the seal between the sash frame and the car 
structure. This feature of the design may be altered in 
minor details to conform to varied car construction. The 
design is also suitable for meeting all requirements of 
designers for decorative effect. 
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1939 Machine Tool Show 


Those executives and supervisors of the railroad indus- 
try who are responsible for the selection and purchase of 
machine tools and shop equipment are going to have 
the opportunity to look over the most extensive exhibit 
of modern shop tools and related accessories which has 
ever been assembled in any exposition in this country 
when they attend the 1939 Machine Tool Show at Cleve- 
land Public Auditorium, October 4 to 13. This year's 
display will embrace the exhibits of over 200 manufac- 
turers and will occupy 153,000 square feet of floor space 
—25 per cent more than that covered by the 1935 show. 

The 1935 Show was well attended by railroad men, 
62 roads having sent representatives to Cleveland. There 
is every reason for the attendance to be considerably 
greater at this year’s Show for the reason that the ma- 
chine tool industry is passing through one of the busiest 
periods in its history and the results of the intensive de- 
velopment work which has been done since 1935 are to 
be on display at Cleveland in October. Then too, over 
60 per cent of the 200 companies exhibiting are manu- 
facturers well known to railroad men. 

One of the features of unusual interest will be the 
technical sessions of the Machine Tool Congress. At 
the several sessions, on seven evenings, many papers will 
be presented by men of prominence in industry that will 
provide an opportunity to get first-hand information on 
modern machine tools and their use. The program of 
these meetings appears on this page. 


Program of the Machine Tool Congress 


WEDNESDAY EVENING, OCTOBER 4 
8:00 p. m.—National Electric Manufacturers Association, Hotel 
Cleveland Ball Room. 
THunspAv EvENING, OCTOBER 5 
8:00 p. m.—American Society of Mechanical Engineers, Machine 
Shop Practice Division, Hotel Cleveland Ball Room. 

Presiding Officer: A. G. Christie, Professor, Johns Hopkins 
University; president, A. S. M. E. 

Cast Iron tor Machine Tool Frames, by Frank Dost, Sterl- 
ing Foundry Company, Wellington, Ohio. 

Welded Frames for Machine Tools, by Fred Volz, Lakeside 
Bridge & Steel Company, Milwaukee, Wis. 

8:00 p. m.—American Society of Tool Engineers, Inc., Cleveland 
Engineering Society quarters, Guildhall. 

Presiding Officer: G. J. Hawkey, chairman, Cleveland Chap- 
ter, S.T. E. 

Application and Use of Anti-Friction Bearings as Applied 
to Machine Tools, by Stanley R. Thomas, chief engineer, 
Bantam Bearings Corporation, South Bend, Ind. 

Application and Use of Plain Bearings as Applied to Ma- 
chine Tools, by Eugene Bouton, supervisor time study, 
J. I. Case Tractor Works, Racine, Wis. 

Bearings— Their Use and Misuse, by Karl L. Hermann, 
engineer, South Bend, Ind. 

7:30to 10:00 p. m.—General Electric Institute open house pro- 
gram and lighting demonstration, Nela Park. 


Frmay EVENING, OCTOBER 6 
6:30 p.m.—American Society of Tool Engineers, Inc., dinner 
meeting, Hotel Statler Ball Room. 

Presiding Officer: James R. Weaver, president, A. S. T. E. 

Second report of Fact Finding Committee on Effect of the 
Development of the Machine on Employment and Our 
Standard of Living, by John R. Younger, professor, De- 
partment of Industrial Engineering, Ohio State Univer- 
sity; chairman, Fact Finding Committee. 

Economic and Political Effect of the Development of the 
Machine, by Hon. Hamilton Fish, United States Con- 
gressman from New York. 

8:00 p. m.—National Association of Foremen, Music Hall, Cleve- 
land Public Auditorium. 
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Presiding Officer: C. R. Hook, president, American Rolling 
Mill Company. 

Streamlined Supervision, by Capt. A. A. Nichoson, per- 
sonnel director, The Texas Company, New York. 

A. C. Horrocks, Goodyear Tire & Rubber Company, Akron 
Ohio; and Executive Vice-President, N. A. F. 


Monpay EVENING, OCTOBER 9 
6:30p.m.—American Foundrymen's Association, Inc., dinner 
meeting, Hotel Hollenden Ball Room. 

Presiding Officer: F. F. Hess, metallurgical engineer, Ohio 
Injector Company and president, Cleveland Chapter. 

8:00 p. m.—Symposium on Castings, Hotel Hollenden Ball Room. 

Dr. H. A. Schwartz, National Malleable & Steel Castings 
Company, Cleveland, Ohio; 

James Thompson, chief engineer, Continental Roll & Steel 
Foundry Company, East Chicago, Ind. ; chairman, Foundry 
Practice Committee, A. S. M. E.; 

A. C. Denison, president, Fulton Foundry & Machine Com- 
pany, Cleveland, Ohio; chairman, Research Committee, 
Meehanite Research Institute. 

6:30 p. m.—Associated Machine Tool Dealers of America, din- 
ner meeting, Hotel Cleveland Ball Room. 


Tuespay EvENING, OCTOBER 10 


8:00 p. m.—Cleveland Engineering Society, Machine Design Di- 
vision, Music Hall, Cleveland Public Auditorium. 


WEDNESDAY EvENING, OCTOBER 11 
6:30 p. m.—Society of Automotive Engineers, Inc., dinner meet- 

ing, Hotel Cleveland Ball Room. 

Presiding Officer: W. J. Davidson, president, S. A. E.; 
anise manager, Diesel Engine Division, General Motors 

orp. 

A Trip Through the Machine Tool Show, by Joseph B. 
Geschelin, Detroit Editor, Automotive Industries. 

Machine Tools in Modern Industry, by F. E. Crawford, 
president, Thompson Products Company ; president, Cleve- 
land Chamber of Commerce. 


Tuurspay EVENING, OCTOBER 12 


6 :30 p. m.—General Electric Institute dinner meeting and lighting 
demonstration, Nela Park. 
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Railway Fuel and 


Traveling Engineers’ Association 
Hotel Sherman, Chicago 


Mechanical Engineer 
SEPTEMBER, 1939 


Morning Session 
10:00 o'clock 


11:00 o'clock 


Afternoon Session 
2:00 o'clock 


Morning Session 
9:30 o'clock 


Afternoon Session 
2:00 o'clock 


Morning Session 
9:00 o'clock 


Tuesday, October 17 


Address by L. W. Baldwin, chief executive officer, Missouri Pacific Lines, 
on Training and Coaching Supervision. 
(Opening ceremonies will be attended by combined memberships of the 
Railway Fuel and Traveling Engineers’ Association, the Locomotive 
Maintenance Officers’ Association [formerly the International Railway 
General Foremen's Bw the Car Department Officers’ Associa- 
tion, and the Master Boiler Makers’ Association, under the chairman- 
ship of F. P. Roesch, vice-president, Standard Stoker Company.) 


Address by John R. Jackson, President. 

Appointment of special committees. 

What Can Each Member Do To Promote the Effectiveness of the Railway Fuel 
and Traveling Engineers’ Association, by E. oodward, western 
editor, Railway Mechanical Engineer 


Air Brakes—Chairman, W. H. Davies, superintendent air brakes, Wabash. 
Sub-committee on Freight Brakes—Chairman, W. E. Vergan, supervisor air 

brakes, Missouri-Kansas-Texas. 
Sub-committee on Hering of the Engineer's Brake Valve on Passenger 
elaine, <palemany J. A. Burke, supervisor air brakes, Atchison, Topeka & 

nta Fe. 

Stationary Boiler Plants— Various fuel-burning appliances as they affect fuel 
economy—Chairman, R. S. Twogood, fuel engineer, Southern Pacific. 


Wednesday, October 18—Mechanical Day 


New Locomotive Economy Devices—Chairman, A. G. Hoppe, assistant 
mechanical engineer, Chicago, Milwaukee, St. Paul & Pacific. 

Address by Lee Robinson, superintendent equipment, Illinois Central. 

Address—A Few More Avoidable Factors in Design Affecting Fuel and 
Locomotive Performance, by F. P. Roesch, vice-president, The Standard 
Stoker Co. 

Grates—Cheirman, M. F. Brown, fuel supervisor, Northern Pacific. 

Steam Turbine and Steam Condensing Locomotives—Chairman, L. P. Michael, 
chief mechanical engineer, Chicago & North Western. 


Utilization of Locomotives—Chairman, A. A. Raymond, superintendent fuel 
and locomotive performance, New York Central. 
Locomotive Firing Practice—Oil—Chairman, R. S. Twogood, fuel engineer, 
Southern Pacific. B 
Locomotive Firing Practice—Coal, especially dealing with honeycomb— 
airman, . Shove, general road foreman engines, New York, 
New Haven & Hartford. 


Thursday, October 19—Fuel Day 


Fuel Wastes and Losses, by J. G. Crawford, fuel engineer, Chicago, Burling- 
ton & Quincy. 
Fuel Records and Stetistics—Chairman, E. E. Remey, fuel engineer, Baltimore & 
io. 
Address—Fuel Economy from the Viewpoint of the Divisional Superintendent, 
W. A. Hurley, assistant general superintendent, New York, New 
aven & Hartford, 
Address by George J. Leahy, National Coal Association, and Republic Coal 
and Coke Company. 
Coal—Preparation washed and dried coals; inspection, utilization—Chairman, 
. A. Dickson, supervisor fuel, Alton. 
Routine business and election of officers. 
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Master Boiler Makers’ Association 
Hotel Sherman, Chicago 


Tuesday. October 17 


Morning Session 
8:30 o'clock Registration® 
10:00 o'clock dress by L. W. Baldwin, chief executive officer, Missouri Pacific Lines, 
on Training and Coaching Supervision. 
Opening ceremonies will be attended by combined memberships of the 
ster Boiler Makers’ Association, the Railway Fuel and Travelin 
Engineers’ Association, the Car Department Officers’ Association, an 
the Locomotive Maintenance Officers’ Association [formerly the Inter- 
national Railway General Foremen’s Association], under chairmanship 
of F. P. Roesch, vice-president, Standard Stoker Company.) 
e o © 
11:00 o'clock Meeting celled to order. 
Address by President Willism N. Moore. 
11:30 o'clock Topic No. 9. Report on Topics for 1940—Cheirman, Myron C. France, 
general boiler foreman, Chicago, St. Paul, Minneapolis & Omaha. 
Business. 
Afternoon Session 
1:30 o'clock Address by Roy V. Wright, editor, Railway Mechanical Engineer. 


Topic No. 4. (Continued from 1938—committee report and individual 
pepers)—Problems created by chemical treatment of locomotive feedwater—Chairman, C. W. Buffing- 


ton, general master boiler maker, Chesapeake & Ohio. 


The Causes and Prevention of Embrittlement in Locomotive Boilers—A lecture 
with motion pictures, by Dr. W. C. Schroeder, senior chemical engineer, United States Department of 


Interior, Bureau of Mines. 


Report of Special Committee appointed at 1938 meeting. 


Routine business. 


Wednesday, October 18 


Morning Session 

9:30 o'clock Routine business. : 

9:40 o'clock Address by D. S. Ellis, chief mechanical officer, Chesapeake & Ohio. 

10:10 o'clock Topic No. 1. Training apprentices to be better mechanics—Chairman, A. T. 


Hunter, assistant general boiler inspector, Atchison, Topeka & Sante Fe. 


Industrial Commission, Ma Wis. 


Apprentice paper by M. M. Henson, principal field representative 
ison, 


Report of the Executive Committee—Chairman, Carl A. Harper, general 
boiler inspector Cleveland, Cane MB Chicago & St. Louis. 


Report of Secretary-Treasurer Albert F. Stiglmeier. 


Routine business. 
Afternoon Session 


1:30 o'clock Address by F. K. Mitchell, assistant superintendent of equipment, Cleveland, 
Cincinnati, Chicago & St. Louis. 
2:00 o'clock Topic No. 3. (Continued from PERE circulation in the locomo- 
tive boiler—Chairman, Carl A. Harper, general boiler inspector, C. C. C. & St. L. 
Motion pictures of circulation of water in boiler. 
4:30 o'clock Topic No. 5. Marking water level and highest point of crown sheet on the 


boiler head—Chairman, E. H. Gilley, general boiler foreman, Grand Trunk. 
Routine business. 


Thursday, October 19 


Morning Session 

9:30 o'clock Routine business. 

9:40 o'clock Address by J. M. Hall, chief Bureau of Locomotive Inspection, Interstate 
Commerce Commission. 

10:10 o'clock Topic No. 9. Welded alloy-steel tender tanks—Chairman, Leonard C. Ruber, 

superintendent boiler department, Baldwin Locomotive Works. 

Morning Session 

11:00 o'clock Topic No. 6. Longitudinal cracking of flues in service—Chairman, E. E. 


Owens, general boiler inspector, Union Pacific. 


Afternoon Session 


1:30 o'clock Routine business. 

1:40 o'clock Topic No. 7. Standardizing the inspection, testing and cleaning of locomo- 
tive air reservoirs—Chairman, L. R. Haase, district boiler inspector, Baltimore & Ohio. 

2:40 o'clock Topic No. 8. Renewing fireboxes—Laying out, fabrication, and application 


—Chairman, F. A. Longo, welding and boiler supervisor, Southern Pacific. 
Election of officers. 
losing business. 
Adjournment. 


*Beginning Monday, October 16, 4:30 p. m. to 6:00 p. m., and each day following starting at 8:30 a. m. 
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Car Department Officers’ Association 


Hotel Sherman, Chicago 


eohanlcal Ei 
Re! TCubER iss Engineer 


Morning Session 


9:00 o'clock 
10:00 o'clock 


11:00 o'clock 
11:05 o'clock 
11:15 o'clock 


Afternoon Session 
1:30 o'clock 
2:30 o'clock 
3:00 o'clock 
3:30 o'clock 


3:45 o'clock 
4:00 o'clock 


Morning Session 
9:00 o'clock 


10:00 o'clock 
10:30 o'clock 
11:15 o'clock 


Afternoon Session 
1:30 o'clock 


2:00 o'clock 
3:00 o'clock 
4:00 o'clock 


Morning Session 
9:00 o'clock 


10:00 o'clock 
11:00 o'clock 


Afternoon Session 
1:30 o'clock 


Tuesday, October 17 


Registration. i 

Address by L. W. Baldwin, chief executive officer, Missouri Pacific Lines, 
on Training and Coaching Supervision. 
(Openins ceremonies will be attended by combined memberships of the 

r Department Officers’ Association, the Master Boiler Makers’ Associa- 

tion, the Railway Fuel and Traveling Engineers’ Association, and the 
Locomotive Maintenance Officers’ Association [formerly the International 
Railway General Foremen's Association], under the chairmanship of 
F. P. Roesch, vice-president, Standard Stoker Company.) 


Meeting called to order. 
Approval of minutes of last annual meeting. 
Address by President C. J. Nelson. 


Address by D. J. Sheehan, superintendent motive power, Chicago & Eastern 
inois. 

Report of Membership Committee—Chairman J. S. Acworth, supervisor of 
equipment, General American Transportation Corporation. 

Report of Secretary-Treasurer F. L. Kartheiser. 

Unfinished business. 

New business. 

Address by E. L. Woodward, western editor, Railway Mechanical Engineer 
and chairman of Publicity Committee. 


Wednesday, October 18 


Freight and Passenger-Car Construction—Chairman, J. McMullen, superin- 
tendent car department, Erie. 

Address by C. H. Dietrich, executive vice-chairman, Freight Claim Division, 
Association of American Railroads. 

Shop Operation, Facilities and Tools—Chairman, J. A. Deppe, superintendent 
cer department, Chicago, Milwaukee, St. Paul & Pacific. 

Passenger-Train Car Terminal Handling—Chairman, G. R. Andersen, district 
master car builder, Chicago & North Western. 


Lubricants and Lubrication—Chairman, J. R. Brooks, supervisor Lubrication 
and supplies, Chesapeake & Ohio. 

Freight-Car Inspection and Preparation for Commodity Loading—Chairman, 
F. G. Moody, master car builder, Northern Pacific. : 

Interchange—Chairman, M. E. Fitzgerald, master car builder, Chicago & 
Eastern Illinois. 


Loading Rules—Chairman, H. H. Golden, supervisor A. A. R. Interchange and 
Accounting, Louisville & Nashville. 


Thursday, October 19 


Address by Leroy Kramer, vice-president, General American Transportation 
Corporation. 


Billing for Car Repairs—Chairman, D. E. Bell, A. A. R. instructor, Canadian 
National Railways. 


Painting—Chairman, L. B. Jenson, passenger shop superintendent, Chicago, 
Milwaukee, St. Paul & Pacific. 


Nominating Committee—Chairman, J. E. Keegan, chief cer inspector, Pennsyl- 
vania. 

Election of officers. 

Suggestions for good of the association. 

Adjournment. 
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Locomotive Maintenance 


Officers’ Association* 
Hotel Sherman, Chicago 


Morning Session 


Tuesday, October 17 


8:00 to 10:00 o'clock Registration. 


10:00 o'clock 


Afternoon Session 


Address by L. W. Baldwin, chief executive officer, Missouri Pacific Lines, 
on Treining and Cena cnin Supervision. 
(Opening ceremonies will be attended by combined memberships of the 
Locomotive Maintenance Officers’ Association, the Car Department 
Officers’ Association, the Master Boiler Makers’ Association, and the 
Railway Fuel and Traveling Engineers’ Association, under the chairman- 
ship of F. P. Roesch, vice-president, Standard Stoker Company.) 


Report of President F. B. Downey outlining scope and purpose of Locomotive 


Report of Secretary-Treasurer F. T. James on past record of old association 
Proper Maintenance of Modern Locomotives—Address by D. S. Ellis, chief 


Roundhouse Problems Caused by Long Runs, by F. J. Fahey, master mechanic, 


Training of Apprentices—Address by A. H. Williams, general supervisor of 


2:00 o'clock 

Maintenance Officers’ Association. 

and status of new association. 
2:30 o'clock 

mechanical officer, Chesapeake & Ohio. 
4:00 o'clock 

ew York Central. 
Wednesday, October 18 

Morning Session 
9:00 o'clock 

epprentice training, Canadian National Railways. 
10:30 o'clock 


Afternoon Session 
2:00 o'clock 


3:30 o'clock 


Morning Session 
9:00 o'clock 


10:30 o'clock 


Afternoon Session 


2:00 o'clock 
3:30 o'clock 


Forging and Heat Treating Locomotive Parts, by L. B. Herfurth, forging super- 
visor, Missouri Pacific. 


Failures of Locomotive Parts and How To Prevent Them—Address by F. H. 
Williams, assistant test engineer, Canadian National Railways. 


Scheduling of Locomotives Through Shops for Clessified Repairs, by F. B. 
Downey, assistant shop superintendent, Chesapeake & Ohio. 


Thursday, October 19 


What | Expect of My Supervisors and Why—Address by F. E. Lyford, trustee, 
New York, Onterio & Western. 


Best Methods of Selecting Machinery and Tools for Repairs to Modern 
Locomotives, by R. P. Dollard, shop engineer, Chesapeake & Ohio. 


Address by Lewis B. Rhodes, president, Allied Railway Supply Association. 


= , Election of officers. 


*Formerly the7International Railway General Foremen's Association. 
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EDITORIALS 


The October 
Conventions 


The final programs of the four conventions to be held 
at Chicago during the third week in October, which 
are printed in this issue, all promise meetings which 
will be well worth the attendance of those engaged in 
the respective branches of mechanical-department work. 
Not only is this suggested by the names of the speakers 
who will bring messages of challenge and inspiration to 
those fortunate enough to attend the meetings, but it 
is even more evident in the character of the working 
programs that deal with the problems which the various 
groups of supervisors have to meet in their every-day 
work throughout the year. Every one of these groups 
—the Master Boiler Makers’ Association, the Car De- 
partment Officers’ Association, the Railway Fuel and 
Traveling Engineers’ Association, and the new Loco- 
motive Maintenance Officers’ Association—should be 
largely attended. 

The new Locomotive Maintenance Officers’ Associa- 
tion, which is evolving from the old International Rail- 
way General Foremen’s Association, has an excellent 
program with which to start its new career. A good 
attendance at this year’s meeting is especially desirable 
because it will provide the material from which to set 
up an effective working organization for the future. 

With this in mind it is particularly deserving of 
support. The fact that particular attention has been 
called to it, however, does not imply that the other asso- 
ciations which are more firmly established should not 
be equally well supported. The work of each of these 
is well known, however. They have earned support 
and undoubtedly will receive it again. 


France Takes 
The Lead 


Those who read Lawford Fry's two-part review of 
André Chapelon’s book, “La Locomotive a Vapeur,” 
which appeared in the December, 1938, and January, 
1939, issues of the Railway Mechanical Engineer, will 
look with particular interest for the article by the same 
author on another page of this issue, entitled “French 
Tests Show High Locomotive Efficiencies.” In this 
article, which deals with the performance obtained from 
the locomotive rebuilt in accordance with the principles 
set forth by Mr. Chapelon, Mr. Fry has translated into 
English terms the dimensions and performance of the 
Paris-Orleans-Midi rebuilt 4-8-0 locomotive and has 
analyzed the results so that they may be compared with 
familiar American performance. 

For many years American motive-power men have 
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been inclined to think that in the matter of scientific 
development of the steam locomotive we led the world. 
In recent years, however, it is evident that for truly 
scientific developments of the steam locomotive France 
has stepped well out ahead of the rest of the world. 
The rebuilt French locomotive with which Mr. Fry’s 
article deals has a total engine weight of 240,000 Ib. 
and develops a maximum indicated horsepower of ap- 
proximately 3,700—an indicated horsepower for each 
65 lb. of total engine weight. This locomotive has a 
combined evaporative and superheater heating surface 
of 3,022 sq. ft., thus developing an indicated horsepower 
for each 0.82 sq. ft. of heating surface. The New York 
Central J3 class 4-6-4 type locomotive is the best Amer- 
ican design for which performance data are available. 
This locomotive has a total engine weight of 360,000 Ib. 
It has developed a maximum of 4,700 i. hp.—one 
horsepower for about 77 lb. of engine weight. It has a 
combined evaporative and superheater heating surface 
of 5,932 sq. ft., thus developing a horsepower for each 


` 1.26 sq. ft. of combined heating surface. 


The outstanding performance of the French locomo- 
tive is not the result of any striking departures from the 
well-established basic features of steam locomotive anat- 
omy; it is evidence of the importance of the careful 
study and proportioning of details, particularly those 
affecting the use of steam, some which have apparently 
never given the American designer serious concern. 

The steam locomotive is being subjected by the Diesel- 
electric locomotive to the most serious challenge for 
its place on the railways which it has ever had to face 
in its entire history. Its strongest competitive advantage 
is its relatively low first cost which makes the question 
of a low weight-power ratio a particularly important 
one. Furthermore, the high thermal efficiency implied 
by the high horsepower output of the French locomo- 
tive is also becoming of increasing importance as the 
competition of motive-power types continues to develop. 
The same painstaking attention to detail improvements 
that is evident in the recent French developments is 
much needed at the present time in the development 
of the steam locomotive in America. 


Modern 
Passenger Cars 


Beginning in 1930 with the advent of air conditioning, 
a remarkable evolution has been taking place in the 
railway passenger car. Air conditioning, which, up to 
July 1, has been applied to over 11,000 railroad-owned 
and Pullman cars, according to reports received by the 
Association of American Railroads, is an old story. So 
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also are some of the other improvements which are 
now accepted as established features of the modern 
passenger coach. Setting them down so that one may 
see them all at once, however, leaves one definitely 
with the impression that the evolution of the passenger 
car which began nine years ago has accelerated rapidly 
into little less than a revolution during the last half 
of that period. This applies not alone to features af- 
fecting the comfort and attractiveness of the cars, but 
to the structure as well. 

Ideas as to passenger-car construction and weight 
have been greatly changed by three new types of 
structural material and the new techniques of fabrica- 
tion which are being employed with them. More and 
more evidence of the acceptance of the light-weight de- 
signs thus made possible is appearing every day. All 
this has taken place in the past five years. 

The improvements and refinements affecting the at- 
tractiveness and comfort of railway passenger travel 
are many and varied. The replacement of the walk- 
over type seats, first with the automotive “bucket” type 
and then with the rotating-reclining type which permit 
shaping seats for comfort, is a major improvement in 
itself. It has been supplemented by the advent of 
sponge-rubber cushions which are sanitary and an aid 
in the making of comfortable seats. 

One of the striking improvements in the modern 
passenger coach is in the toilet and lounge facilities, 
both of which, in appointments as well as in spacious- 
ness, are comparable with those long enjoyed by the 
Pullman patron. 

The new era of interior design and decoration, made 
possible by the cleanliness resulting from pressure ven- 
. tilation, is wielding a tremendous influence in renewing 
the interest of the American public in railway travel. 
Few new passenger-carrying cars are turned out today 
in the interior design of which competent talent in the 
interior decorator’s art is not consulted. Violations of 
good taste and the creation of depressing effects are 
thus being avoided. 


Probably no feature of the passenger car affecting the : 


comfort and pleasure of the traveler is receiving more 
intensive study than car lighting. This has three ob- 
jectives: First, to affect an increase in lighting intensity 


and improvement in distribution neither of which has . 


been up to the physiological requirements for the avoid- 
ance of eye strain; second, the attainment of higher ef- 
ficiency in the production of the light and in its utiliza- 
tion, and, third, making the lighting an attractive and 
' harmonious feature of the decorator's scheme for the 
interior treatment of the car. As fast as new types 
of lamps are brought out, they are being adapted for 
use in car lighting, and the new plastics are being util- 
ized in numerous ways for the control of light distribu- 
tion and for achieving striking and beautiful decorative 
lighting effects. 

The sliding-sash type of coach window was long a 
source of annoyance to passengers because it so fre- 
quently could not be opened and, when closed, was the 
source of annoyance because of the infiltration of dirt 
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and, in the winter time, of streams of unpleasantly cold 
air. Air conditioning has removed the necessity of 
opening windows, and, by dehydration, the modern 
double-sash window, which tightly seals the opening 
into the car, can he kept free of steam and frost. Clear 
plate glass also improves the pleasure of railway travel. 
Definite improvements are being made in the riding 
comfort of passenger cars. This applies to truck sus- 
pensions and draft gears in the design of both of which 
the importance of low rates of acceleration in the move- 
ments which they are designed to control is beginning 
to receive recognition. In this connection, sound insula- 
tion should also be mentioned. The reduction in the 
transmission of high frequently vibrations, both within 
and without the sound range, adds greatly to travel 
comfort and reduces a source of nervous irritation. 
Reductions of weight amounting to one-third or more 
constitute a strong economic factor in favor of the 
gradual retirement of old passenger equipment and its 
replacement with new cars of completely modern con- 
struction. The amount of the investment involved, how- 
ever, calls for a program covering an extended period. 
With the possible exception of the improvement in 
trucks, all of the changes affecting the comfort and at- 
tractiveness of passenger travel can be installed in exist- 
ing cars. It is unnecessary, therefore, to limit the 
rate at which the benefits of improved passenger appeal 
can be made effective to the rate at which the old cars 


can be replaced with new ones, completely modern. 
Most roads are wisely giving consideration to such 


modernization of existing passenger cars. These pro- 
grams of rehabilitation start with the cars for the best 
trains and gradually include equipment for all main- 
line service. When they have been completed, how- 
ever, an end will not yet have been reached. Cars for 
local service, and even those for commuter travel, should 
then be added to the program. Only in this way can 
the railroads take full advantage of the possibilities of 
the features of the modern passenger car for building 
up favorable public interest. Indeed, to stop short of a 
complete job will tend to create a positively unfavorable 
reaction, the ultimate effect of which will reach far 
beyond the local service in which it arises. 


Are Good Mechanies 
Needed Any More? 


Along about 1930, when things in industry really began 
to go bad in a big way, there came forth numerous in- 
dividuals and groups who offered all kinds of explana- 
tions as to why things were going wrong and were just 
as prolific in their offerings of solutions to effect quick 
changes and restore prosperity. The fact that most of 
the explanations failed to explain and most of the solu- 
tions turned out to be just crazy ideas does not alter the 
fact that in 1930 were born many of the ideas that have 
since proved responsible for the position that American 
industry is in today. It is only human nature for some 
people to dissipate most of their energies in looking for 
someone on whom to blame things rather than to search 
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for an intelligent, long-time solution to their problem. 

What we are leading up to is a consideration of the 
statement that has been dinned into our ears for almost 
10 years to the effect that the development of the mod- 
ern machine has proceeded at such a rapid pace that the 
men who have been displaced by the enormous increases 
in the productive capacity of machine tools cannot be 
absorbed by industry for other kind of work. Add to 
this, then, the belief of many, under such conditions, 
that industry has bent all its efforts to the development 
of the machine and has paid little or no attention to the 
development of the man who runs it. Stated in other 
words these people believe that since the brains and 
skill have been built into the machine any mediocre 
operator can get all that is necessary out of it. The 
fallacy of this belief is evident on every hand today 
and there is not an industry, from the builder of the 
tools to the ultimate user, that is not seriously handi- 
capped by the lack of thoroughly trained mechanics and 
machine operators. 

In the railroad industry few men have been hired 
within the past 10 years to reinforce the ranks of 
skilled workmen. Our apprentice training systems were 
practically abandoned at the beginning of the depres- 
sion, thereby effectively stopping the inflow of new 
blood into the mechanical departments of our railroads. 
The necessary reduction of forces due to the curtailment 
of operations took its toll not only of the workmen 
who entered service 20 years ago but started to cut 
seriously into the ranks of the still older men who were 
approaching retirement age. So, today the industry 
stands at the threshold of a period in which skilled 
mechanical workmen are quite surely to be in the great- 
est demand and is in the vulnerable position of having 
its supply of such talent at the lowest point in years. 

This is a machine age and the productive capacity 
of the modern machine tool has been greatly increased 
due to the strides that have been made in the develop- 
ment of new materials out of which to build a more 
rugged machine; in the development of modern tool 
steels that will stand up under the gruelling punishment 
of feeds and speeds that were undreamed of a few 
years ago; in the ingenious designs that have been 
worked out for tooling arrangements that permit mov- 
ing from operation to operation with intervals of seconds 
where minutes formerly were necessary and, finally, the 
designers of electrical and hydraulic controls and mech- 
anisms have tied all of these improvements together in 
such a manner that a single operator can command 
their many functions with the greatest of ease. These 
are the things that have made it possible for a single 
workman to remove more metal or finish more parts 
in an eight-hour day today than could have been dóne in 
a week a few years ago. 

Regardless of the fact that the railroads do not buy 
nearly as many locomotives and cars as they formerly 
did no one will deny that remarkable progress has been 
made in the development of the locomotive. In fact, 
when one considers the transportation capacity of the 
modern steam and Diesel locomotive the railroad in- 


Railway Mechanical Engineer 
SEPTEMBER, 1939 


dustry may take a certain amount of pride in the fact 
that it has kept pace with other industries in this re- 
spect. It is also a fact that as far as the engineman is 
concerned it is necessary for him to possess a much 
broader mechanical knowledge to hold down his job 
today than was demanded of his predecessor of 20 years 
ago. Such a parallel may be found in the shop and 
the only reason that its importance has not been greatly 
emphasized is that the installation of modern shop tools 
and equipment has not kept pace with the installation 
of modern motive power. 

The railroads must have modern tools in order to 
cut the cost of production as well as to provide reserve 
production capacity in the face of a diminishing supply 
of skilled labor. They must also very soon begin to 
give serious thought to the problem of bringing in and 
training the kind of men who will have the mechanical 
knowledge necessary to get out of the modern machine 
tool the productive capacity that the tool builder put 
into it. One glance at some of the new tools that will 
take their place in the industrial production line next 
year should convince anyone that not only are good nie- 
chanics still needed but that they are going to have to 
be of a different type than mechanics of 20 years ago. 

What are the railroads going to do—stand by until 
the emergency is upon them and it is too late to fill 
the gaps, or, plan an intelligent program of building 
shop organizations with the men that will be needed 
five and ten years from now? 


New Books 


THE Locoworiv£ RUNNING DEPARTMENT. By John 
G. B. Sams. Published by The Locomotive Pub- 
lishing Co., Ltd., 3 Amen Corner, E. C. 4, London, 
England. 104 pages, illustrated. "Price, $1. 

The seven chapters of this book on English practice 
cover engine-terminals; mechanical and other appli- 
ances used about the terminal; locomotive operation ; 
storekeeping ; locomotive failures and routine inspec- 
tions; train operation; road failures, and train opera- 
tion. The book has been written especially for students 
and others interested in locomotive operation. 


LUBRICANTS AND LUBRICATION. By James I. Closer, 
B.S., M.E., associate professor of machine design at 
the Virginia Polytechnic Institute. Published by the 
McGraw-Hill Book Company, Inc., New York. 
464 pages, illustrated. Price, $5. 

The first eleven chapters of this book are devoted to 

the fundamentals of lubricants and lubrication. The 

author discusses fully the source, production, and re- 
fining of lubricants, and the theory of lubrication. The 
next six chapters cover in detail the lubrication of steam 
turbines, steam engines, air compressors, refrigerating 
machines, and all types of internal combustion engines. 
The general principles and practices as set forth in the 


: first eleven chapters are applied to specific machines. 


The last chapter points out the principles and proper 
practices for the storing and handling of lubricants. 
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With the 
Car Foremen and Inspectors 


New C. & E. |. coach shop has glass-block walls and Binks paint-spray exhaust equipment 


€. & E. I. Builds 


New Danville Coach Shop 


Tue Chicago & Eastern Illinois now has in operation 
at Danville, Ill., a thoroughly modern coach shop, re- 
cently completed at a cost of $250,000, and built to 
replace the old shop which was destroyed by fire on 
November 22, 1937. The extensive use of glass-block 
construction in the side walls and the provision of com- 
plete spray-painting facilities throughout are features of 
the new shop. The C. & E. I. equipment which will be 
overhauled and rebuilt at this shop includes 48 head-end 
cars, such as baggage, mail and express and combina- 
tion cars, 38 passenger cars and 7 dining cars, all of 
which are of steel construction and air conditioned with 
"the exception of three which will be equipped for air- 


Portable truck-mounted fan and hood used in exhausting air from 
car interiors 
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Steel, brick and glass-block 
structure is provided with mod- 
ern equipment throughout for 
maintaining system passenger- 
train equipment 


conditioning during 1939 at the Danville coach shop. 

In order to maintain these cars properly, they are 
shopped on a definite schedule. Dining cars are taken 
into the shop every 18 months for complete overhauling, 
repainting and reconditioning. Passenger-carrying cars 
are shopped every 24 months for complete overhauling 
and head-end cars every 36 months. The shop is or- 
ganized and designed for an output of 275 to 3 cars a 
month, with a force of 47 men, including 4 supervisors, 
16 coach car men, 2 cabinet makers, 1 truck man and 
helper, 5 painters, 2 upholsterers, 2 electricians, 6 sheet 
metal workers and 2 helpers, 2 electrician helpers, 1 
electric welder and 3 laborers. This force also takes 
care of a large amount of shop-order work which is quite 
extensive, especially in the upholstery shop and sheet 
metal shop, such as the manufacture of locomotive cab 
curtains and cushions, repairs to office furniture, awn- 
ings, arm rests, etc. The man-hours of work on shop 
orders sometimes exceeds that on car repairs. 


Description of the New Shop 


As shown in the drawing, the shop building extends in 
an east-west direction, being adjacent to a transfer table 
and occupying an area practically 110 ft. wide by 417 
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ft. long. The west wing, 90 ft. 10 in. long, is the paint 
shop, equipped with Tracks 1 to 4, spaced on 19-ft. 
centers. Next is a 150-ft. section, only 82 ft. wide, de- 
voted to the varnish room, upholstering, pattern and cab- 
inet shops. The coach shop occupies the full width of 
the building for a length of 126 ft. and includes Tracks 
5 to 10 inclusive. The east end of the shop, for a length 
of 49 ft. 7 in., houses the pipe shop, battery room, tool 
crib, washroom and toilet. 

Referring to the elevation drawing, it will be seen that 
the paint and coach shops occupy the full height of the 
building, namely, 30 ft., whereas the other departments, 
needing less head room, are only 20 ft. high. This con- 
tributes to economy in the construction and heating of 
the building and facilitates getting additional light into 
the paint and coach shops without going to the familiar 
saw-tooth type of roof. 

The building is constructed of steel and brick with a 
large proportion of the wall area composed of individual 
hollow glass blocks about 8 in. square by 4 in. thick, sct 
in cement and arranged in large window groups. These 
glass blocks are not transparent but admit a high per- 
centage of visible light rays, have a certain insulating 
value and are largely self-cleaning on the exterior through 
the action of rain water. The shop is heated with steam 
by means of unit fan-type heaters, located as required 
and supplied by the American Blower Company. Gen- 
eral illumination for operation of the shops on dark days 
and at night, when necessary, is supplied by drop-light 
fixtures with reflectors. The large shop door at each 
of the ten tracks is a two-part steel and glass door which 
operates vertically and can be quickly and easily opened 
or closed by means of an endless chain and pulley ar- 
rangement. 

An important feature of this shop is the location of all 
departments on the ground level which saves both time 
and labor otherwise required in moving materials to and 
from the cars. The main shop office is located in one 
corner of the pattern and cabinet shop at approximately 
the center of the shop building. A Kirk & Blum shaving 
exhaust system is installed, with pipe connections to in- 
dividual woodworking machines and a centrifugal shaving 
collector nearly opposite the main office door. 

The paint shop is equipped with a pit on Track 4 to 
facilitate inspection and stripping operations and over 
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Binks spray hood and equipment used in painting car sash, trim 


and all small parts 


Track 2 there is a Binks paint spray exhaust canopy, 90 
ft. long, 16 ft. 6 in. wide by 7 ft. 8 in. high, made of No. 
20 gage steel, painted with aluminum and divided into 
six sections to permit single or multiple operation. This 
canopy is supported by ten 4-ft., 5.4-Ib., channels 18 ft. 
long, spaced on 10 ft. centers, bolted to the bottom chord 
of the roof trusses and reinforced by sway bracing. The 
unit consists of one inner canopy and one outer canopy 
properly suspended to give the correct areas for air dis- 
tribution and connected to six 42-in. dia. galvanized-iron 
stacks 12 ft. long with automatic dampers, two clean-out 
doors and a 42-in. exhaust fan for each stack. The unit 
has two concrete floor ducts 18 in. by 18 in. by 98 ft. & 
in. long, equipped with one blower having a capacity of 
18,300 cu. ft. per min., driven by a 10-hp. explosion- 
proof, 44-volt, 60-cycle, 3-phase motor. The canopy is 
lighted by fifty-four 200-watt lamps with 12-i in. explo- 
sion-proof reflectors. 
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Floor plan of the new C. & E. I. coach shop 
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Binks 90-ft. exhaust canopy on Track 2 in the paint shop—Track 4 is the stripping pit 


The upholstery shop, immediately adjacent to the paint 
shop, is 46 ft. by 66 ft. and equipped with two Singer 
sewing machines, cushion washing and dyeing facilities, 
and an Atlas 24-in. hair picker. Also located next to 
the paint shop and separated from it only by a fire wall, 
is the paint stores and varnish room for spraying smaller 
pieces, such as sash, seats, furniture and other car trim. 
This room is 33 ft. by 66 ft. and houses, besides the paint 


Cushion washing, dyeing and drying facilities 
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store room in one corner, a small Binks paint-spray cab- 
inet which is used to draw fumes out of the shop while 
spray painting all small materials. The varnish room 5 
well equipped with sash racks, lift trucks, etc. The pat- 
tern and cabinet shop, 80 ft. by 84 ft., includes the shop 
office in one corner, as stated, and the rest of the space 
is devoted to the convenient location of 15 woodworking 
machines of various types and kinds, as shown in the 
table, which are needed for doing the different classes 
of work required in this department. ; 
In the coach shop, about 126 ft. long by 110 ft. wide, 
Track 5 is devoted to truck repairs. It is equipped with 
a 15-ton traveling crane and necessary small machine 
tools. Track 6 is used for the removal and replacement 
of trucks, the cars being jacked one end at a time by 
means of two Whiting 25-ton portable electric hoists. 
Tracks 7 to 10 inclusive, are used for car body repairs 
and rebuilding. f 
One innovation in the coach shop is the use of adjust- 
able double scaffolds which may not only be elevated to 
any height desired for the most efficient working on ca! 
sides and roofs, but are designed with retractable vertical 
5-in. I-beam supports which may be disconnected at the 
bottom and drawn up out of the way when not in ux- 
The platforms are counterbalanced with scrap super 
heater-flue sections filled with lead and may be easily 
pushed up or down by one man and locked at the de- 
sired elevation in the usual manner. The I-beam stp- 
ports, also counterbalanced in the same manner, are O° 
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signed so that they may be easily raised or lowered. They 
are guided in the upper channels, which are hung from 
the roof trusses. With the I-beams locked in the upper 
position, the coach shop presents a much neater and less 
congested appearance and, what is even more important, 
it is easier to work around the cars, especially when ap- 
plying large material such as side sheets, battery boxes 
and air-conditioning units. 

The relatively large and well-equipped pipe and sheet- 
metal shop is located conveniently with respect to car 
maintenance operations and special tools include a 10- 
ft. bending brake, 36-in. squaring shears, a metal-cutting 
band saw and a high-speed drill. The 25-ft. by 47-ft. 
battery room is designed for the efficient rebuilding and 
charging of batteries, a mono-rail hoist being used in 
handling the batteries. A 50-gal. still supplies distilled 
water. 

A spacious wash and locker room is located in the east 
end of the building. This is equipped with large indi- 
vidual lockers, 10-man circular washbasins and three 
shower baths. 


Method of Operation 


Passenger cars, received for general repairs at the 
Danville shops are stripped on Track 4, in the paint shop, 
the cushions, seats, backs, curtains, chairs, etc., including 
rugs and paddings, going to the upholstery shop where 
they are cleaned, renovated and repaired or made new, 
as required. Sash, doors, diner equipment, sash stops. 
tables, etc., are removed and placed in the varnish room 
where they are washed and taken to the sash and cabinet 
shop for inspection, repair or renewal, as needed. These 
parts are then returned to the varnish room for refinish- 
ing under the small Binks spray hood. 

After stripping on Track 4, the car is moved, via the 
transfer table, to either Tracks 1 or 3, where it is washed 
and cleaned. It is then being removed to Track 6 in the 
coach shop where the car is jacked up and the trucks 
transferred by crane to Track 5 for repairs. The car, 
mounted on dolly trucks, is then moved to either Track 
7, 8, 9, or 10 for all necessary repairs to the body, under- 
frame, roof, vestibule, brakes, air-conditioning equipment 
and all underneath parts. When repaired, the car is then 
moved back to Track 6, re-trucked and moved over the 
transfer table to Track 2 under the Binks spray canopy. 


The pattern shop 
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One of the Whiting 25-ton portable hoists used in jacking cars 


Here all necessary painting is: done quickly, efficiently 
and safely, as regards both personal health and fire haz- 
ards. 

In connection with painting, one of the illustrations 
shows an air exhausting device which is applied to car 
ends whenever the interiors must be sprayed without re- 
moving the sash. Two blower fans, driven from a 11⁄4- 
hp. electric motor, are mounted in a sheet-metal housing 
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with canvas bellows connection to a steel frame which 
may be readily fastened to the end-door opening, the 
bellows extending across the vestibule. With the door 
in the opposite end of the car open and these blower fans 
operating, a sufficient circulation of air is secured in the 
car interior to make the working conditions satisfactory. 
Fume-laden air is exhausted upward from the blowers 
and passes out through the roof of the Binks exhaust 
canopy. The blower fans, housing, etc., of this device 
are mounted on a hand ‘truck for easy portability about 
the shop. 

At the completion of painting operations on Track 2, 
the car goes back to Track 4 for trimming and the in- 
stallation of auxiliary equipment not previously applied. 
All air-conditioning apparatus, steam and water equip- 
ment, and air brakes are tested and adjusted and the car 
is then ready to move to the shipping track and be placed 
in service. 


Adjustable double scaffold designed with vertical l-beams which 
telescope the upper supporting channels 
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Tracks 5 and 6 in the coach shop 
where trucks are removed and re- 
paired 


C. & E. I. Passenger-Car Repair Classification 


In the classification of passenger-car repairs, the con- 
dition of the exterior finish is a basic consideration. On 
the C. & E. L, Class I repairs consist of complete re- 
moval of the exterior finish by sandblasting and refinish- 
ing, at a cost of $3,000 to $5,500. Class 2 repairs con- 


Equipment Installed at the New C. & E. T. Coach 
Shop, Danville, Ill. 


1—Binks 90-ft. paint-spray exhaust canopy 

2—Kirk & Blum shaving-exhaust system 

3—Singer sewing machine for light work 

4—Singer No. 7-34 sewing machine for rugs, carpets, etc. 
5—Cushion-washing and dying facilities 

6—Atlas 24-in. hair picker 

7—Binks spray booth (small) : 

8—U. S. Electric 2-head 4-speed Model 95 burnisher 
9—Oliver 20-C wood lathe 

10—Driver drill press A 

11—Yates American J-47 15-in. disc sander 

12—Yates American J-45 20-in. oscillating spindle sander 
13—Oliver No. 585 variety oilstone tool grinder 
14—Yates American Y-20 20-in. bandsaw 

15—Yates American No. 1 20-in. hand jointer 

16—Yates American G-44 swing cut-off saw 

17—Yates American B-44 24-in. planer 

18—Yates American G-87 tilting-arbor rip saw 

19—Yates American C4-A moulder 

20—Yates American U-21 vertical-motor boring machine 
21—Fay & Egan No. 50 band saw E 

22—Fay & Egan No. 379 vertical mortiser 

23—Fay & Egan No. 70 tenoner - 
24—Harnischfeger 15-ton travel-lift crane, floor controlled 
25—Hillis-Clark 24-in. upright drill press 

26—U. S. electric double tool grinder : 

27— Chicago 10-ft. bending brake 

28—Pexto 36-in. squaring shears 

29—Atlantic 36-in. band saw equipped with metal-cutting blade 
30— Manning, Maxwell & Moore speed drill 
31—Polarstill still, 50 gal. per hour capacity 


sist of washing the exterior finish and maintaining the 
lettering, but otherwise performing a full general repair 
at almost as much expense as the Class I job. Class 3 
repairs consist of refinishing the exterior without re- 
moving the old paint or stripping the car, at a cost of 
$300 to $600. Class 4 repairs constitute any work which 
holds the car out of service two or three trips at a cost 
of $100 to $200. 

In the case of Class I repairs at Danville shops, the 
car is sent from Track 4 to the sandblast position east of 
the shop, where the finish is removed. The work of re- 
painting and refinishing cars requiring Class 2, 3, or 4 
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repairs is all done in the new shop without any outside 
movement except over the transfer table. 

No shop schedule covering detail car parts is used at 
the new Danville coach shop, owing to the relatively 
small number of cars which must be handled. The cars 
are scheduled in the shop, thoroughly inspected, neces- 
sary material ordered and the out-of-shop dates set, the 
various shop department foremen watching this general 
schedule and completing their work so as to get the cars 
out on time. The principal advantage of this new coach 
shop is that it permits turning out a better grade of pas- 
senger-car maintenance work at lower unit cost. This 
is made possible largely by provision of the right kind 
of tools at the right place and the location of the various 
shop departments so as to save both time and labor in 
handling materials. No inconsiderable factor is the im- 
proved morale of the men who have not only a safe and 
comfortable shop in which to work, but benefit from 
unexcelled locker and washroom facilities, as well as ma- 
chines and equipment which eliminate most of the heavy 
manual labor in passenger-car repair operations. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. A. R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of de- 
cisions as rendered.) 


Insufficient Information of 
Car Damage Subject to Rule 44 


On July 30, 1937, Atlanta, Birmingham & Coast flat 
car No. 9112 was damaged on the Wheeling & Lake 
' Erie at Brewster, Ohio. The W. & L. E. submitted to 
the A. B. & C. joint inspection and a report of how the 
damage occurred and asked for disposition of the car 
under A. A. R. Rule 120. The A. B. & C. declined to 
make an inspection of the car and would not agree that 
the owners were responsible. The W. & L. E. stated 
that the car was damaged in the following manner: The 
A. B. & C. flat car was standing on track No. 4 behind 
one car and ahead of eight cars. The conductor, in 
making up a train, took 19 cars from track No. 5 and 
coupled them to those on track No. 4 and while pushing 
this draft of cars toward the rear of the track the A. B. 
& C. car buckled in the center. No other cars in this draft 
were damaged, and the W. & L. E. contended that the 
damage did not occur under any of the provisions of Rule 
32. The A. B. & C. contended that the damage was caused 
by impact switching and came under the provisions of 
Rule 32. At different dates the W. & L. E. furnished the 
A. B. & C. with statements of the conductor, the general 
yardmaster, and the assistant trainmaster who were con- 
cerned with the damaged car. These statements differed 
as to the circumstances under which the damage occurred. 

In a decision rendered November 17, 1938, the Arbi- 
tration Committee stated: “The evidence furnished by 
the Wheeling & Lake Erie as to the circumstances under 
which the damage occurred is conflicting and, therefore, 
the responsibility of the car owner has not been estab- 
lished under the provisions of Rule 44. The contention 
of the Atlanta, Birmingham & Coast is sustained, — 
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Case No. 1765, Wheeling & Lake Erie versus -Mlanta, 
Birmingham & Coast. 


Bill for Repairs Claimed 
Excessive and Unwarranted 


On February 10, 1938, the Southern made repairs to a 
St. Louis-San Francisco stock car at its Columbia, S. C., 
shop and rendered bill for $129.34 against the owner. 
After the repairs were completed the car was moved 
empty by the Southern to Dirmingham, Ala., and deliv- 
ered to the owner. The S. L.-S. F. took exception to 
the charge and contended that the repairs were made in 
violation of A. A. R. Rule 1 and as there was no ques- 
tion involving the safety of the trainmen or lading and 
the Southern had a direct connection with the home line 
the car could have been moved to Birmingham with safety 
and without repairs. The Southern contended that Rule 
1 (b) did not contemplate the movement of a car for 
several hundred miles to effect delivery, and that the 
delivery of the car home empty had no bearing on the 
case as neither the mechanical nor the yard forces at 
Columbia had any assurance that the car would not be 
loaded after leaving Columbia. 

In a decision rendered November 17, 1938, the Arbitra- 
tion Committee stated: "The Southern Railway having 
a direct connection with the car owner, the repairs made 
were in violation of Rule 1 (b) and the bill should be 
cancelled."—Case No. 1767, St. Louis-San Francisco 
versus Southern. 


Repairs of Defects on Car 
Moving Home for Repairs 


The Southern shopped Keith Railway Equipment Com- 
pany's tank car No. 8116 at Meridian, Miss., on Septem- 
ber 8, 1936, for renewal of decayed running boards, and 
for running-board bolts, sill-step bolts, grab-iron bolts 
and similar items which were worn and loose, and also 
for the cleaning of air brakes and the periodical repack- 
ing of the journal boxes. The Keith Railway Equip- 
ment Company took exception to the charges for these 
repairs, claiming that the car was being moved to their 
shops for repairs. This car was received from the 
Mobile & Ohio for delivery to the Yazoo & Mississippi 
Valley, for whom the Southern acts as agent and makes 
repairs to all equipment at Meridian. The Southern 
contended that when the car was received from the 
M. & O. it carried no card or other marking indicating 
that the car was en route home for repairs, and further- 
more, the condition of the running boards and the various 
bolts was such as to be dangerous and a hazard for 
trainmen and due to the nature of the defects they could 
not have been temporarily repaired, but required entire 
removal. The Keith Railway Equipment Company con- 
tended that the Southern was not furnished any orders on 
the above car because the car was not billed over their 
line, and that the lines over which the car was ordered to 
move had respected the owner's wishes to make their 
own repairs as requested by the notation on the way-hill, 
*Home shop for repairs." 

In a decision rendered November 17, 1938, the Arbi- 
tration Committee stated: "As agent for the Yazoo & 
Mississippi Valley the Southern was justified in repair- 
ing the defective safety appliances and other defects it 
considered necessary for the safe movement of the car. 
The contention of the Keith Railway Equipment Com- 
pany is not sustained.” —Case No. 1766, Keith Railway 
Equipment Company versus Southern. 
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Air Brake 
Questions and Answers 


D-22-A Passenger Control Valve (Continued) 


478—Q.—W hat is the purpose of the charging choke? 
A.—It controls the rate of flow from the brake pipe to 
the quick action chamber. 

479—Q.—For what purpose are the chokes in the vent 
valve cylinder cover? A.—Control the rate of exhaust 
of the quick action chamber air during emergency and 
thus provides the time interval required before release 
can be affected following an emergency application. 

480—Q.—W hat communications are open in the serv- 
ice lap position? | A.—MBrake pipe to quick-action cham- 
ber via charging choke 27. Brake pipe to vent-valve 
chamber, accelerated-release check and chamber F in 
release-insuring-valve portion. Auxiliary reservoir to 
release-insuring-valve portion, and auxiliary-reservoir 
check. Emergency reservoir to spring side of emergency 
valve and to outer area of emergency-valve face. Emer- 
gency reservoir to chamber above the spill-over check, and 
chamber over emergency slide-valve-strut diaphragm, 
emergency reservoir to emergency-reservoir check, and 
to the chamber over the emergency-reservoir charging 
check valve. Auxiliary reservoir to the release slide-valve 
chamber D, service slide-valve chamber C, release-insur- 
ing-valve portion, and to the auxiliary-reservoir check. 
Displacement reservoir to safety valve and the face of the 
emergency valve. 

481—Q.—W hat communications are open in the 
graduated-release lap position? A.—The brake pipe to 
the quick-action chamber via the charging choke 27. The 
brake pipe to the vent-valve chamber and chamber F, in 
the release-insuring-valve portion. The auxiliary reser- 
voir to the release-insuring-valve portion and the auxil- 
iary-reservoir check. Emergency reservoir to the emer- 
gency-reservoir check and to the chamber over the emer- 
gency-reservoir charging check valve. The emergency 
reservoir to the chamber above the spill-over check and to 
the chamber over the emergency slide-valve-strut dia- 
phragm. Displacement reservoir to the safety valve, to 
the spring side and the face of the emergency valve, 
Chamber K on the spring side of the release piston to 
atmosphere, via of ports in the service slide valve and 
seat. 

482—0.—W hat communications are open in emer- 
gency position? A.—The quick-action chamber to the 
face of the vent-valve piston 42 and to atmosphere via 
exhaust Z. The brake pipe to atmosphere past the vent- 
valve seat. The brake pipe to the release-insuring-valve 
portion, the auxiliary reservoir to the displacement reser- 
voir, to release-insuring-valve portion and auxiliary- 
reservoir check valve. The emergency reservoir to the 
displacement reservoir, by way of the emergency valve 
and to the emergency-reservoir check valve. The emer- 
gency reservoir to the face of the emergency valve, to 
the chamber over the strut diaphragm, to the chamber 
over the spill-over check valve, to the chamber over the 
back-flow check and to the chamber over the emergency- 
reservoir charging check valve. From the spring side of 
the emergency valve to atmosphere. 

483—O.—W hat communications are open in the accel- 
erated release position? A.—The brake pipe to the quick- 
action chamber, to the vent-valve chamber and to the 
release-insuring-valve portion. Combined displacement- 
and auxiliary-reservoir pressure to brake pipe via accel- 
erated-release check. Displacement reservoir to the safety 
valve, and to the face of the emergency valve. Emergency 
reservoir to the spring side of the emergency valve, to the 
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chamber of the spill-over check and strut diaphragm and 
to the chamber over the emergency-reservoir check valve. 
Auxiliary reservoir to the chamber over the auxiliary- 
reservoir check valve and to the release-insuring-valve 
portion. 

484—Q.—W hat is the duty of the type B relay valve? 
A.—]t relays the application and release operation of the 
control valve, reproducing in the brake cylinder the pres- 
sure condition established. 

485—Q.—W here is the condition established? A.—In 
the displacement reservoir. 

486—Q.—How does the relay valve provide for a com- 
bination of number and sizes of brake cylinders? A—It 
has a high capacity for air flow, which provides fast ap- 
plication and release rates for any combination of cylin- 
ders. 

487—Q.—W hat does the relay valve consist of? A.— 
It consists of a body mounted on a pipe bracket. Mount- 
ing brackets are reversible, permitting either suspension 
or floor mounting of the valve. 

488—O.—Name the operating parts of the relay valve. 
A.—The relay-valve piston, the application piston, the 
exhaust valve and the exhaust piston. 

489—0.—H ow many chokes are installed in the relay 
valve? A.—One, known as choke No. 12 


Tool Used in Type-AB 
Brake Valve Maintenanee 


Test No. 18 of the Code of Tests covering the testing of 
the Type-AB air-brake valve states: "The inshot valve 
must close when the brake cylinder pressure is increased 
to not less than 12 lb. or to more than 17 Ib. A lower 
inshot pressure than specified may be due to inshot pilot- 
valve seat leakage or a weak spring. A low inshot pres- 
sure may be raised by shimming the inshot valve spring." 

'This means that the complete valve portion has to be 
assembled and placed on the test rack and tested before 
the value of the inshot-valve spring is known; then, if 
shimming is necessary, the valve has to be partially 
dismantled, the shims applied and after the re-assembling. . 
again placed on the test rack for a further test. 

This difficulty is overcome with the device illustrated. 
It is a home-made affair with 14-in. bar iron used prin- 
cipally in its construction, the over-all length being 18 
in. and the height 8 in. The position of the weight and 
calibrations on the indicator will vary with each testing 
device made, due to various factors and should be deter- 
mined by placing a spring that is known to be correct 
in position as shown in the illustration. 


Device used in testing the inshot-valve spring in Type-AB brake valve 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Santa Fe 


Rebuilds Ten Locomotives 


Tue Atchison, Topeka & Santa Fe has converted ten 
heavy, 4-8-4 type steam locomotives, known as the 3751 
class, at its Albuquerque, N. M., locomotive shops. These 
locomotives* were purchased from Baldwin in 1928. 
They were originally stoker-fired, but a few years ago 
were changed to oil and this fuel continues in use. They 
will run through between La Junta, Colo., and Los An- 
geles, Cal., 1,235 miles. The conversion was completed 
in July. 

The conversion work includes the following: Timken 
roller bearings applied to all wheels; new and longer 


New locomotive bed castings as received from the builder 


smoke box applied; dome closed by inside cap, riveted 
in place; feedwater heater raised to smokebox location ; 
reciprocating feedwater pump located under left side of 
cab; pressure raised from 220 to 230 lb.; two extra 
backhead braces and two extra flue sheet braces applied ; 
size of radial stays around syphons increased; reinforc- 
ing pads riveted to barrel and smoke box, all rods new 
including tandem main rods, and new valve motion. 


Boiler and Frames 


The frames are the Commonwealth locomotive bed 
type. The pedestal jaws are straight to accommodate 
the Timken bearing housings that require no wedge, but 
use bronze-faced shoes between the frame and the hous- 
ing. In accordance with modern practice, the power 
reverse gear and air reservoirs are supported from the 
frame. The brackets for the latter are bolted to the 
frame and the bracket for the power reverse is included 


* See Railway Mechanical Engineer, July, 1928. 
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Heavy 4-8-4 type, 3751-class 
locomotives are equipped with 
roller bearings, Boxpok drivers 
and other improvements in de- 
sign — How the roller bearings 
were installed 


in the link bearer casting. The two belly braces are the 
floating type and the. T-irons bear against heavy rein- 
forcing pads riveted to the shell. The upright sheets of 
these braces are riveted to the T-irons and bolted to the 
integral cross members of the frame bed. There are 
three swing braces connecting the boiler and frame on 
each side. Two of these are on the smokebox and the 
other is on the shell. 

In stripping, the boiler is cut loose from the cylinder 
saddle by burning off the heads of the bolts in the smoke- 
box and burning out the part of these saddle bolts that 
extends through the smokebox. The heavy boiler work 
is done in the boiler shop. The original cast-steel cylin- 
ders are retained in the new design. The increase in 
pressure from 220 to 230 1b., necessitates two additional 
backhead braces and two additional back flue-sheet braces, 
and at this time the size of the radial stays around the 
siphons were increased to 1316 in. body size. The origi- 
nal front-end throttle arrangement is unchanged and 


The power-reverse bracket is cast integral with the link bearer 
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New radial stays applied around Thermic syphons—The protecting 
beads near the stays are to prevent cinder cutting 


after the dome is permanently closed, entrance to the 
boiler is effected through an auxiliary dome. The 
original dome cap was slightly modified in shape (for 
clearance) and was placed inside the dome. The old 
stud holes in the dome are reamed and the cap riveted 
and caulked without the use of a gasket. This work 
was done while the flue sheet was out. 

The increase in length of the driving-wheel base to 
accommodate the 80-in. drivers makes a longer boiler 


Lo 


TAS ..--— 


Smokebox being formed in power rolls at the Albuquerque boiler shop 
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necessary and a new smoke box 11 ft. long was rolled 
and applied in the local shop. New main steam pipes 
are necessary between the superheater header and cylin- 
ders are several feet ahead of their former position in 
reference to the front flue sheet. There is little change 
in the draft appliances. An open-type spark arrester 
originally developed for coal burners by the Santa Fe 
test department is used with slight change on oil burners, 
including the locomotives of the 3751 class. 


Driving and Running Gear 


Two outstanding additions in this connection are the 
change to tandem main rods, and the use of the Frank- 
lin Railway Supply Company’s patented lateral-motion 
device on the front drivers, made necessary on account 
of the long driving-wheel base. The front drivers have 
3g dn. total free lateral, and an additional movement of 

lag in. in either direction, against spring action, is pro- 
vided by the device. The necessary slack for this move- 
ment is provided between the roller-bearing housing 
(boxes) and the shoes. The lateral device centers the 
wheels bv two rollers that extend through slots in the 
respective spring saddles. Each roller is mounted in a 
block which forms the inside saddle seat and the roller 
bears against part of the frame. The thrust of the 


Inside riveted dome cap—The center of this cap has been set down 
(before application) by the use of a gas torch and flatter starting at 
a point about 8 in. from the edge 


wheels in rounding a curve is transmitted to one of these 
rollers which slightly tips the spring saddle against the 
resistance of the driver spring. The front rod bushings 
have a spherical bearing in the rod to assure alinement. 
This device is also used on the front drivers of loco- 
motive 5000, and many features of Santa Fe design that 
proved so successful on this locomotive are incorporated 
in the new design for the present conversion, 

It is interesting to note that a new method has been 
developed for laying out the shoes which is different 
from the ordinary procedure in connection with shoes 
and wedges. This consists of squaring the frame in 
the usual way and locating accurately machined bars 
across the pedestal openings in the positions the axles 
will occupy. These bars are secured by small bolts to 
the spreaders that span the frame-jaw openings. The 
bars are adjusted square and in tram and the shoe thick- 
ness figured by measuring from the bars to the pedestal 
faces with micrometers. No prick punch marks are 
made on the shoes (which are not in place), but the 
milling-machine operator is supplied with dimensions in 
thousandths for each end of each shoe. The locomotive 
beds are accurately machined by the manufacturer and 
before the laying-out operation the distance between 
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adjacent jaws is checked by offset measuring rods. 
Slight irregularities are corrected by filing and grinding 
and the jaws are spot faced. The shoes show little dif- 
ference in size when finished. 


Roller Bearings 


The application of roller bearings in the shop is new 
on the Santa Fe and is an important addition and better- 
ment. New tenders were applied to the 3751 class loco- 
motives at the time of change to oil and these had roller 
bearings as supplied by the builders. The present con- 
version includes roller bearings for engine trucks, trailers, 


Table of Fits, in Inches, for Timken Bearings 


Size of axle and Lateral adjustment Pedestal 


location Cone fit of bearings fit 
7'4-in. eng. truck ¡002 to .004 .015 to .025 loose 1/1 loose 
tight 
13!'4-in. main driver .002 to .006 outer set of rollers .010 to .015 
tight .010, inner set .012 loose 
, " loose 
13?/,«in. drivers other .002 to .004 outer set of rollers .010 to .015 
than main tight .010, inner set .012 loose 
x ; loose 
9-in. trailer .002 to .004 made at factory 1/32 loose 


tight 


and drivers. Doing this work in the railroad shop re- 
quires the introduction of new standards of accuracy. 
Plus or minus .0015 in. is a common notation on the 
new axle blueprints, and such close tolerances on the 
location of the cone-backing shoulders on axles require 
the use of special gages. These are the template type, 
made by Brown & Sharpe. One of these gages has its 
length stenciled 37.953125 in. A full set of inside and 
outside micrometers up to 14 in. is used at the axle lathe. 


«| X LS 


Special machine set-up for grinding roller-bearing housings on a planer 


The axles are of Timken design with liberal-radius fil- 
lets, and the wheel fit is smooth turned and polished for 
an inch or more inside the hub where experience and 
the Timken tests show that fatigue cracks develop. The 
fits for the bearing cones on the journal portion of the 
axle are ground on a Landis grinder. 

Several new wheel-press jibs and fixtures are neces- 
sary to mount these bearings. For mounting outside- 
journal truck bearings, a pilot sleeve is provided which 
fits over the axle stub. (About 1% in. at the end of the 
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Timken roller-bearing housing in place on the front drivers—The 
Franklin lateral-motion device is shown on one side 


axle is reduced in diameter and takes a press fit collar.) 
This pilot keeps the cone square as the fit enters. Heavy 
press fits on roller-bearing parts are not necessary or 
desirable. The thrust developed in rounding curves is 
transmitted to a shoulder on the axle, and, unlike a wheel, 
the bearing parts do not depend on the fit alone to hold 
them in position. In mounting these parts little atten- 
tion is paid to tonnage except that a maximum of 25 
tons is mentioned. The fit allowance is carefully checked 
with micrometers and the proper amount of interference 
with .001 in. plus or minus, is maintained. Castor oil 
and white lead are used as a lubricant on roller-bearing 
fits. 

The exact procedure for mounting a Timken trailer 
bearing on outside journels is as follows: For ship- 
ment the parts are covered with a light coat of oil. Be- 
fore mounting, this protective coating is removed by 
washing the parts in distillate. The mounted wheels are 
placed in the wheel press as if the axle were to be pressed 


Magnetic chuck and grinder attachment used in grinding the lateral 
strips for Timken driver bearings on a boring mill 
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Magnetic squares used in counterbalancing locomotive driving wheels 
at Albuquerque shops 


out. The enclosure (inner portion of housing) is placed 
over the axle against the hub with the bolts in place. 
This enclosure has four grooves on the inside which act 
as an oil seal and these are filled with valve oil to assure 
initial lubrication before the enclosure is applied. The 
oil flinger that supplements the seal is pressed in place. 
A freely fitting sleeve is used to press on these bearing 
parts. This sleeve has a spherical cap on the end to- 
ward the press ram to equalize pressure and prevent 
cocking the fitted parts. The first roller-bearing as- 


Turning one of the new axles—The gage is used to measure distance 
between cone-backing shoulders—The portion of each wheel fit near 
the inside hub face is rolled 
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sembly, which includes the cone, rollers, and the flinger, 
is then pressed on, using the pilot fixture mentioned in a 
previous paragraph to start it straight. The cone spacing 
ring is applied next, and then the second roller bearing. 
after the cups are placed in position. The collar is then 
pressed on the end of the axle. The cup-spacing ring is 
in halves which may be fastened together by wire until 
the housing is slipped in place. 

It is interesting to note that the rollers are within 
.0001 in. of the same size, and this size is etched on 
the large end of each roller. 

To check the lateral of the roller bearing, a dial indi- 
cator is used. The axle (inside journals) is turned on 
end preferably before the wheels are mounted and the 
bearing housing raised to the limit of its free motion. 
The load is released and the housing jarred down with 
a soft sledge. The dial indicator is clamped by a band 
around the axle and indicates the lateral movement of 
the housing in thousandths. 


Wheel Shop Practice 


Press fits on the Santa Fe are lubricated with mineral 
paint (box car red) mixed with boiled linseed oil. A 
gallon of oil is used to thin 18 Ib. of brown semi plaste, 
which makes it about as thick as a priming coat of paint. 


Wheel department with a pair of front drivers on the counterbalancing 

stand—Lead slugs, shown on the floor, are driven in holes to adjust 

the balance—The roller-bearing frame is for weights used to balance 
the wheels 


This is prepared fresh each week, and is applied just 
before the parts are pressed together. 


Counterbalancing 


The method of counterbalancing at Albuquerque is 
essentially the same as followed in other large shops 
and locomotive works. The Boxpok main wheels have 
riveted plates covering the outside of the counterbalance 
space. These wheels are filled with lead before being 
mounted, while flat on the floor, and the lead is pounded 
with a long stroke riveting hammer to tighten it aíter it 
cools. All the wheels except the mains have solid steel 
counterweights, and three 3!4-in. holes are drilled in the 
back of these for slight adjustment of the balance. The 
main wheels have cored holes in the back of the balance 
for the same purpose. 

The main wheels and intermediate wheels are cross- 
balanced, 8 deg. and 59 min. on the main and 5 deg. and 
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Main driver axle with roller-bearings mounted in place ready for 
assembly in the housing 


59 min. on the number three. The counterbalances are 
off center this amount toward the opposite pin. When 
on the balancing strips, with the counterbalances prop- 
erly adjusted, and the correct weight hung on the oppo- 
site pin, the main pin will be 274, in. out of plumb and 
the number three pin will be 1!!46 in. out of plumb. 
One of the illustrations gives a view of the wheel bay 
where counterbalancing is done and another shows a 
couple of handy magnets used for squares which stick 
to the end of the axle and are useful in counterbalancing. 
After a few trials it was possible to machine the wheels 
so accurately that changes of less than 50 lb. (at pin 
radius) were required. 


Babbitting Locomotive 
Crown Brasses 


By H. C. Venter* 


In order to reduce passenger locomotive failures result- 
ing from hot driver bearings, the Southern Pacific fitted 
up four 4-8-2 type locomotives with oil lubrication on the 
driving-wheel and truck journal boxes. These four loco- 
motives have been in continuous service long enough to 
demonstrate: (1) That hot driver bearings can be ma- 
terially reduced ; (2) that the cost of lubrication per 1.000 
locomotive miles is reduced 48 per cent; (3) that there 
is less wear on the axles; (4) less danger of scoring the 
journal if a box does run hot; (5) driving boxes run 
much cooler when lubricated with oil. 

The mechanical details of this system of oil lubrica- 
tion for locomotive driving wheel and truck journals 
were described in the March issue of Railway Mechanical 
Engineer. Putting the crown brasses on oil made it 
necessary to babbitt these brasses with a suitable bearing 
metal, which had to possess strength, a fair ductility, a 
fairly high melting point and not be too easily deformed 
when under load. A high-tin babbitt, containing 85 per 
cent tin, 10 per cent antimony and 5 per cent copper, was 
selected for lining the crown and truck and trailer brasses, 
while the hub faces were lined with Satco metal. 

This type of babbitt has excellent bonding character- 
istics and no difficulty is encountered in obtaining a firm 


* Shop superintendent, Southern Pacific, Sacramento, Cal. 
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adherent bond of babbitt to brass, and so far there has not 
been any case of loose linings with this high-tin babbitt, 
which is called copper babbitt No. 9. 

The following bonding tests were made to compare the 
bonding strength of copper babbitt No. 9 and the stand- 
ard A. A. R. babbitt as covered by the A. A. R. Speci- 
fication M-501-34 wherein the tin plus antimony must 
not be less than 14 per cent, the balance to be lead. 

"These tests bring out the fact that the bonding strength 
of the copper babbitt No. 9 is some 21 to 26 per cent 
higher than that of the A. A. R. babbitt when using the 
same tinning flux and the same tinning bath for both 
babbitts : 


Bonding Strength of Babbitt to Brass 


Test Kind of Tinning Composition of Load in lb. per sq. in. 
No. babbitt flux tinning bath to rupture bond 
1 *Special % lead and % tin 6,000 
2 “Special % lead and % tin 5,720 Average 5,860 
3 *Special V; lead and % tin 5,860 
4 20 per cent 1, lead and 4 tin 5.600 
7 zinc chloride 
5 AAR 20 per cent Vj lead and V; tin 5,720 Average 5,616 
zinc chloride 
6 AAR 20 per cent ⁄ lead and % tin 5,530 
zinc chloride 
7 Copper 20 per cent Lj, lead and % tin 7,060 
babbitt zinc chloride 
No. 9 
8 Copper 20 per cent V, lead and % tin 7,130 Average 7,080 
babbitt zine chloride 
No. 9 
9 Copper 20 per cent V, lead and % tin 7,050 
babbitt zinc chloride 
0.9 


* Special tinning solution consisting of zinc and tin chlorides. 


The crown brasses are notched, as illustrated, to ob- 
tain a greater bonding area and are then pressed into 
the box before babbitting. The whole assembly is pre- 
warmed and a zinc chloride tinning solution is then ap- 
plied to the hub face and the notched part of the brass. 
The box is placed in the tinning bath with the hub face 
on the bottom, the bath being maintained at a tempera- 
ture of 540 deg. F. A small hand ladle is used to 


Sheet-metal form and hand-screw expander used in preparing a driving- 
box hub face for pouring the babbitt 


dip up and pour the tinning metal over the exposed 
grooves of the brass. After standing in the bath for 
three to five minutes, the box is turned upside down, thus 
exposing the tinned hub face; tinning metal is again 
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Notched crown brass being pre-warmed preliminary to tinning 


poured over the grooves and the whole grooved surface 
is thus tinned. When properly done, the tinning metal 
will evenly distribute itself over the grooved surface. 

After removing from the tin bath, a tinned brass wire 
screen is spot brazed in eight places to the hub face. 
These spots are tinned by applying zinc chloride tinning 
fluid and rubbing with a stick of solder, there being 
enough heat in the box to melt the solder.. The hub 
face is then babbitted with Satco metal which is poured 
at a temperature of approximately 1,050 deg. F. To 
assure a bond between the Satco babbitt on the hub face 
and the copper babbitt No. 9 of the crown brass, zinc 
chloride tinning fluid is applied to the inner edge of 
hub face nearest to the axle. 

The box still being sufficiently warm, the crown brass 
is then babbitted with copper babbitt No. 9, which is 
poured at a temperature of 800 to 830 deg. F. 

A tilting device was developed so that these boxes 
could be safely and conveniently handled. It consists of 
a U-shape steel frame, made of 1-in. by 6-in. stock, with 
a l-in. hole near the end of each leg in order that a long 
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bolt may be inserted and thus close up the open end. On 
each side of the U-frame, a trunnion is welded in place 
and a ring welded to the outer end of each trunnion to 
prevent the one-piece forged-steel bail, made of 1-in. 
round bar stock, from spreading or slipping off. 

The interesting feature of this device is that it can be 
spun around on the trunnions through 180 deg. at which 
pomt it always locks itself in the horizontal position. 


Driving box poured with copper babbitt No. 9 on the crown brass and 
Satco metal on the hub face 


This is accomplished by a vertical key-bar, connected to 
one side of the bail, as illustrated, and designed to en- 
gage a slot in the trunnion end. A small coil spring. 
located 3 in. above where the key-bar is attached to the 
bail forces the upper end of the bar outward and away 


Oil-fired furnace and equipment 
used in making copper babbitt No. 9 
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Furnace equipment used in heat- 
ing and tinning driving boxes pre- 
paratory to babbitting 


from the bail, while the other end is pressed against the 
trunnion which is slotted to receive the bar. 

Thus it can be seen that the bar is held in place by the 
spring which acts to keep the bar always bearing against 
the trunnion. The spring is made so that a moderate 
pressure of the hand on the top of the bar will compress 
the spring and release the trunnion. 

The Southern Pacific manufactures its own high-tin 
babbitt (copper babbitt No. 9), using only the purest 
grades of tin, antimony and copper. The copper used is 
electrolytic sheet copper, or clippings and punchings from 


ww 
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Driving-box holder which may be indexed to either of two 180 deg. 
positions 
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new sheet copper, which are satisfactory if clean, and 
reduce the cost of this item. 

To make this babbitt, the tin is first melted under a 
cover of charcoal, and when the temperature rises to 
700 deg. F., the copper is added. At this point sal- 
ammoniac is added which aids in cleaning up the oxides 
on the surface of the metal and causes the suríace of the 
copper to tin, and once tinned it rapidly alloys with the 
tin above 750 deg. F. 

It may be of interest to note that below 700 deg. F. 
the copper alloys slowly with tin, while at 800 deg. F. 
it is readily alloyed. Five per cent of copper in sheet 
form can be alloyed in approximately ten minutes. After 
the copper is all alloyed the antimony is added in small 
pieces about the size of a walnut, and the metal held be- 
tween 800 and 850 deg. F., with frequent stirring until 
the antimony is alloyed, which will take a little longer 
than in the case of the copper. The metal is then 
skimmed and poured into 25-lb. pigs and is stored for 
future use. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Locating the Center of 
Circular Disks 


Q.—What is a simple method for obtaining the centers of 
circular disks?—M. J. F. 


A.—For small disks, up to 24 in. in diameter, a con- 
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venient method is to place an ordinary steel square on 
the disk with the corner of the square flush with the 
edge of the disk and then draw lines along the two sides 
of the square until each intersects the edge of the disk. 
These two lines will form the two sides of a right-angle 
triangle. From the points where the lines intersect the 
edge of the disk draw a third line forming the hypotenuse 
of the triangle. Repeat this process, moving the square 
around the disk about 90 deg. each time, until three 
triangles are formed on the disk. The point of inter- 
section of the hypotenuse of the three triangles thus 
formed is the center of the disk. 

When a square is not available the same idea can he 
accomplished by the use of dividers. Open the dividers 
any convenient distance and with one leg held exactly 
at a point on the edge of the disk, describe two short 
arcs, across the edges of the disk, both points on the 
edge of the disk. "Then, with the dividers open a little 
further, place one leg in succession at each of the points 
marked on the edges of the disk and describe two short 
arcs which will intersect near the edge of the disk oppo- 
site the point of beginning. The first point is connected 
with a line to the intersection just made. Then select 
another point on the edge of the disk at about 90 deg. 
from the first point. Repeat the operations from the 
second point and where the two lines intersect will be 
the required center of the disk. 


Hand Rails Extended to the Head-Log 
Casting Break When Securely Fastened 


Q.—We have had considerable trouble with the handrails of 
our Pacific-type locomotives when they are extended down from 
the side of the boiler to the bumper deck. We find the hand- 
rails broken where they enter the fitting on the bumper deck. 
What is the cause of this trouble and can it be remedied?— 
A. F. D. 


A.—The breaking of the handrails is probably due to 
the expansion and contraction of the boiler. I assume 
that the handrails are securely fastened to the side of 
the boiler and set down into a typical handrail bracket 
on the bumper deck. With this arrangement the move- 
ment of the boiler is transmitted to the handrail, and 
carried down to the bumper deck, which however, does 
not expand or contract with the boiler. This movement 


causes a strain on the handrail just above the point where 
the handrail enters the handrail bracket on the bumper 
deck, causing the handrail to fracture at this point. 

This condition can be remedied by freeing the hand- 
rail so that the strains set up due to the expansion and 


contraction of the boiler are eliminated. This can be 
done by freeing the handrails in the handrail columns 
and bumper deck casting, or providing a slip joint in 
the handrail itself. 


A Boiler Problem — 
Prize Competition 


The accompanying drawing and text describe the 
botler patch selected by the judges as the winner 
of the second prise in the competition announced 
in the March issuc. It was submitted by J. E. 
Harrison, general boiler foreman, Central of Geor- 
gta, Macon, Ga. 


The accompanying drawing shows a firebox throat- 
sheet patch as applied to a 4-8-2 type locomotive boiler, 
equipped with syphons. 

The problem of patching a firebox at the throat sheet, 
where the patch is extended to the combustion chamber, 
is always a difficult one, due to the irregular shape of the 
patch. In this case, the patch was even more difficult due 
to the fact that it not only had to be shaped and fitted to 
the contour of the throat at the combustion chamber, but 
also had to be lined up to fit the necks of the syphons 
as well. 

After the patch was flanged to shape, the greatest dif- 
ficulty was experienced in fitting it to the firebox, due 
to the fact that a patch in this location is extremely hard 
to hold in place while making final adjustments in the 
shape of the patch. With an ordinary patch, it is pos- 
sible to bolt it in place while fitting it to the boiler. With 
this type of patch the only means of holding it was 
through the staybolt holes. 

The patch was applied by working from the bottom up. 
It was first lined up along the bottom and then fitted 
over the necks of the syphons and held in place through 
the staybolt holes. It was then fitted to the contour of 
the combustion chamber. This was a difficult part of 
the job due to the fact that after setting the patch in 
place, it was only possible to work on it from one side 
of the plate while flanging it to fit the combustion 
chamber. 

Under the flanging conditions it was not only neces- 
sary to keep the "OG" in shape but also line it up with 
the necks of the syphons while maintaining the proper 
angle of the inside throat sheet. After fitting the patch in 
place it was butt welded all around using 545-in. elec- 
trodes. 


AK Syphon neck furnished with Stock 
and cutoff fo svit affer fitting 


ON ARSE 


dg 


The irregular shape of this throat-sheet patch, around two syphon necks, presented a difficult problem in application 
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SCIENCE DEMONSTRATES 


Damping effect, or vibration absorption of 
cast iron is in the ratio of over five to one. 


WITH CHILLED IRON WHEELS 
WHY WORRY ABOUT REDUCING 
UNSPRUNG WEIGHT 
They protect in equal ratio the destructive 


effects on truck parts and notably on jour- 
nals and axles. 
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ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS | 


3 Yat AVI; ORGANIZED TO ACHIEVE: 
NEW YORK, N. Y. Uniform Specifications 
445 eases BLVD., Uniform Inspection 
, Uniform Product 
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High Spots in 


Railway Affairs... 


More Railroad Jobs 


Railway employment increased from 
991,900 in mid-June of this year to 1,002,- 
135 in mid-July. This latter figure is a 
decided increase over that for July of last 
year—7.7 per cent to be exact. The largest 
percentage increase came in the mainte- 
nance of equipment and stores group, 13.34 
per cent, but was very closely followed by 
the maintenance of way and structures 
group, with a 13.32 per cent increase. If 
we take an index figure of 100 for the 
average railway employment for July in 
1923-25, then the index figure on July 15 
last year was 50.8 and for mid-July this 
year, 54.7. 


People Don’t Want 
Government Ownership 


In commenting in a radio address upon 
the accomplishments of the recent session 
of Congress. House Majority Leader Ray- 
burn said, "I do not believe that the Amer- 
ican people want government ownership 
of railroads. I certainly do not. One of 
the surest ways to prevent it is to enact 
fair and just transportation legislation that 


will bring under government control all . 


instrumentalities of interstate commerce. 
* * * The recent session of Congress— 
both House and Senate—approved of legis- 
lation to bring under regulation all forms 
of transportation in an effort to stop cut- 
throat competition and have a well rounded 
transportation set-up in the country. These 
bills are now in, conference between the 
House and the Senate and it is the hope 
that an efficient, workable law will come 
out of these deliberations." 


Prize Winning Name 


More than three-quarters of a million 
entries were received in the contest spon- 
sored by the Pullman Company for a name 
for a roomette car on exhibition at the 
New York World's Fair. American Mile 
Master proved to be the winning name. 
The most popular names suggested were 
Magic Carpet, Mercury, Silver Streak and 
Travel Ease. During the last three days 
of the contest, which extended from April 
25 to June 15, a quarter of a million en- 
tries were received. A force of more than 
100 people was required to sort, file and 
index the names. The contestants whose 
25 names were selected by the judges were 
each given a pair of trips to either the 
New York or the San Francisco Fair. In 
addition, those who included with their 
entries the correct rail and Pullman fares 
to the exposition they preferred to visit, 
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were given $200. in spending money. Five 
hundred consolation prizes of one dollar 
each were also awarded. To each ticket 
agent or ticket seller whose names ap- 
peared on the entry blanks of the major 
prize winners, $25. was given. 


Suggestions 
For Improvements 


An Employees’ Suggestion System was 
inaugurated by the Illinois Central on 
March 6 of this year. Between that date 
and July 20 employees of the road turned 
in 6,650 suggestions for the reduction of 
costs or improvements in the service. Al- 
lowing for those who sent in more than 
one suggestion, it is said that one out of 
every five employees contributed ideas. 
The suggestions are made on numbered 
cards, which are unsigned, the employees 
retaining the stubs of the cards on which 
the suggestions are made. Cash awards 
have been given thus far for 232 sugges- 
tions and at least 100 more are being 
studied to determine their practicability. 
The numbers of those suggestions which 
are given awards are announced in a 
weekly bulletin and the winners present 
the stubs to claim these awards. The 
general suggestion committee includes a 
representative of the organized employees 
and representatives of the major depart- 
ments of the railroad. 


Texas Prohibits | 
Sunday Trucks 


More and more are automobilists taking 
to the highways over the weekends and on 
holidays—and how they do cuss the un- 
wieldy motor trucks that block the roads 
and shut off the landscape ahead! Fre- 
quently the truck drivers are strangely 
thoughtless and indifferent to the conveni- 
ence of those behind them, when a little 
courtesy on their part would help the traffic 
movement and do much to smooth the 
ruffled feelings of the pleasure car drivers. 
The worm will turn, however, as is indi- 
cated by the action of the Railroad Com- 
mission of Texas in prohibiting operation 
of commercial trucks upon the trunk high- 
ways of that state on Sundays and holi- 
days. The order indicates that its purpose 
is the protection of human lives. It does 
not apply to farmers and other private 
operators who own their trucks, and ex- 
ceptions are: also made for trucks trans- 
porting fresh meats, fish, poultry, poultry 
products, milk and dairy products, fresh 
fruits and vegetables and any commodity 
requiring refrigeration in transit. 


(Turn to next left-hand page) 


S.2009 Lost 
In the Shuffle 


We had high hopes that S.2009, the 
railroad bill that seemed to afford some 
promise of real relief to the railroads. 
would be enacted. It passed the House so 
late, however, July 26, and was so differ- 
ent from the bill of the same number that 
had been passed by the Senate, that there 
was no time to adjust it in conference and 
secure the approval of the two houses. 
Moreover, high pressure propagandists of 
special interests had been able to secure 
modifications in the original bills which 
greatly decreased their effectiveness from 
the standpoint of the public welfare and 
of giving real relief to the railroads. It 
is proposed now to have the conferees get 
together some time in December in an 
effort to frame a conference report for 
presentation early in the next session of 
Congress. Let us hope that they will do 
a statesmanlike job and not be swayed by 
self-seeking propagandists. 


Little Railroad 
Legislation Enacted 


The railroad question in its present ag- 
gravated form is not a new one by any 
means. It seems to be generally admitted 
that it is a pressing problem of first im- 
portance from the viewpoint of national 
welfare, but Congress never seems to find 
time to do anything really worth while 
about it. Yes, there were lots of hearings 
and much talk at the session which ad- 
journed on August 5, but out of it all 
came the enactment of only a few relatively 
unimportant bills. One of these was the 
Chandler voluntary railroad reorganization 
bill, which gives legal sanction to such 
plans for readjustments of capital struc- 
tures as have been worked out by the 
Baltimore & Ohio and the Lehigh Val- 
ley. There was also an amendment to 
Section 77 of the Bankruptcy Act, to pro- 
vide that personal injury claims of em- 
ployees of roads in reorganization shall be 
charged to operating expenses. The R. F. 
C. lending powers were also extended to 
June 30, 1941. Certain amendments were 
made to the Railroad Unemployment In- 
surance Act to facilitate the administra- 
tion of that law. The general tax bill em- 
bodied potential sources of relief for the 
railroads in those provisions for the repeal 
of the undistributed profits tax and those 
which will permit roads in financial diffi- 
culties to purchase their own obligations 
at a discount, without being liable for 
capital gains taxes on paper profits. 
While these measures are not unimportant. 
they hardly scratch the surface, so far as 
real relief from unfair conditions is con- 
cerned. 
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METHODS AND MACHINERY THAT GUARD LIMA QUALITY 
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GOOD LOOKS ...is good business 


In a light and airy paint shop, the modern locomotive gets the 
finishing touch. 

And in these days when styling and appearance are important in 
building traffic and public acceptance, Lima is justly proud of its 
paint work. 

Proper ventilation and temperature for uniform drying were par- 
ticularly sought after in building this shop. 

As a result, the final appearance of Lima locomotives does credit 
to the unseen workmanship that makes quality of performance. 


“UMA NN 
LIMA LOCOMOTIVE WORKS, Mt 1 7. P INCOR PORATED, LIMA, OHIO 


INCORPORATED — 
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Among the 


Clubs and Associations 


NorTHWest CAR MEN'S. AssoctATION.—- 
Meeting held September 6 at St. Paul, 
Minn. Open discussion on questions and 
problems of car inspectors and car re- 
pairers. 


Car FoREMEN's ASSOCIATION OF CHI- 
CAGO.—Meeting at 8 p.m. September 11, 
at the La Salle Hotel, Chicago. Open 
meeting night for the discussion of car- 
department problems. 


Toronto Raitway CLUB- Meeting 8 
p.m., September 25, Royal York Hotel, 
Toronto. A paper on the Handling of 
Dangerous Articles in Transportation, will 
be presented by A. H. McMullen, inspec- 
tor, Bureau of Explosives. 


BRITISH-AMERICAN ENGINEERING Cox- 
GRESS.— The joint meeting of the British 
Institution of Mechanical Engineers, the 
American Society of Engineers, the Amer- 
ican Society of Civil Engineers, and the 
Engineering Institute of Canada, scheduled 
for September 4-8 at New York, and all 
functions in connection therewith were can- 
celled on August 26 because of the inabil- 
ity of many of the British engineers to 
visit America while unsettled conditions 
prevail in Europe. Arrangements for the 
presentation of the technical papers pre- 
pared for this meeting will he announced 
later. 


Pacific RAILWAY CLun.—AÀt a meeting 
called especially to consider the matter, 
the board of governors of the Pacific Rail- 
way Club recently decided to increase the 
club's activities by conducting monthly 
meetings alternately in northern and south- 
ern California, and by amending the club's 
constitution so that commencing with the 
next fiscal year there will be an increase 
in the number of vice-presidents from two 
to four, two of whom will be from each 
portion of the state. With about 40 mem- 
bers in southern California the club has 
been holding one meeting each year in 
Los Angeles, usually in September. It is 
now proposed to engage in a campaign to 
bring the southern California membership 
to a total of at least 150, and with the 
additional revenue thus obtained to hold 
at least four, and possibly six, meetings 
there. While the holding of these meet- 
ings in Los Angeles will necessarily mean 
fewer meetings in San Francisco, all 
members will receive the transcripts of all 
meetings in the club’s monthly publication, 
and it is believed that many of the club 
members will attend meetings in both parts 
of the state. {The first meeting in Los 
Angeles will be Friday evening, September 
15, at the Hotel Hayward. 
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High-Speed Trains 

A REGIONAL meeting of the Society of 
Automotive Engineers to be held in Chi- 
cago on October 6 will be devoted to the 
discussion. of highspeed streamline trains. 
The speakers include Carl R. Gray, Jr. 
executive vice-president of the Chicago, 
St. Paul, Minneapolis & Omaha, and Col. 
E. J. W. Ragsdale. chief engineer of the 
Edward G. Budd Manufacturing Company. 
An inspection trip to the Chicago & North 
Western's facilities at Sacramento. and 
California avenues, Chicago, is also in- 
cluded in the program. 


DIRECTORY 


The following list gives names of. secretarics, 
dates of next. regular. meetinas, and plaves of 
meetings of mechanical associations and railroad 
clubs: 


AR- Breyne  Assoctstron. R. P. [ves Westing 
house Air Brake Company, 3400 Empire State 
building, New York. 


Arop Ruray Seery A 
, 


! SOatadiovo—] F. 
Gettrust, P. O. Box 5522 


2, Chicago. 

AMERICAN Soctéay of Mreciranreat ENGINEERS 
C. E. Davies, 29 West Thirty ninth. street, 
New York. 

Rartgosp Diveistoxn. Marion. B. Richard- 
son, P. O. Box 205, Livingston, N. T. 

Macuixe Stop Practick Diviston.— Erik 
Aberg, editor, Machinery, 148 Lafayette St, 
New York. 

Marteriats Hanortxc Division. -— F. J. 
Shepard, Ir.. Lewis-Shepard Co., Watertown 
Station, Boston, Mass. 

Om anp Gas. Power Diviston. — M. t 
Reed, 2 West Forty-fifth street, New York. 

Furrs Diviston.—A. R. Mumford, Con- 
solidated Edison Co., 4 Irving Place, New 
York. 


ASSOCIATION OF AMERICAN RaiLROADS, — J. M. 
Symes, vice-president operations and main- 
tenance department, Transportation Building. 
Washington, D. C. 

Operating Secticn. — J. C. Caviston, 30 
Vesey street, New York. 

Mecnanicat Division.—V. R. Hawthorne, 
59 East Van Buren street, Chicago. An- 
nual meeting, June 28, 29 and 30, at the 
Commodore Hotel, New York. 

Purcnasrs ann Stores Diviston.—W. J. 
Farrell, 30 Vesey street. New York. 

Motor Transport DivisioN.— George M. 
Campbell, Transportation. Building, Washing- 
ton, D. C. 


Canapian RaiLwav Ciur.— C. R. Crook, 4468 
Oxford avenue, N. D. G., Montreal, Que. 
Regular meetings, second Monday of each 
month, except June, July and August, at 
Windsor Hotel, Montreal, Que. 


Car DEPARTMENT AssociaTION oF St. Louis.— 
J. J. Sheehan, 1101 Missouri Pacific Bldg.. 
St. Louis, Mo. Regular monthly meetings 
third Tuesday of each month, except June, 
du and August, DeSoto Hotel, St. Louis, 

o. 


Can DEPARTMENT OFFICERS) AssoCiATION.— Frank 
Kartheiser, chief clerk, Mechanical Dept., 
C. B. & Ò.. Chicago. Meeting, October 17, 
18 and 19, Hotel Sherman, Chicago. 


Car FcREMEN's AssociATION oF Cuicaco.—G, K. 
Oliver, 2514 West Fifty-fifth street, Chicago. 
Regular meetings, second Monday in each 
month, except June, July and August, La 
Salle Hotel, Chicago. 


Car Foremen's ASSOCIATION oF OMAHA, COUNCIL 
BLurrs AND SOUTH OMAHA INTERCHANGE. 
H. E. Moran, Chicago Great Western, Coun- 
cil Bluffs, la. Regular meetings, second 
Thursday of each month at 1:15 p. m. 


(Turn to next left-hand page) 


Ceste Rattway Crier or RBerraLo.—Mrs. M. 
I» Reed, Room 1817, Hotel Statler, Buffalo. 
N. Y. Regular meetings, second Thursday 
each month, except Tune, July and August, 
at Hotel Statler, Buffalo. 


Eastern Car VForemen’s Association. — Roy 
MacLeod, Room 127, General Office Bldg.. 
N. Y.N. H. & H., New Haven, Conn. 
Regulor meetings, second Friday of Janu- 
ary, February, March, April and October at 
Engineering Societies Bldg.. 29 West 39th 
street, New York. 
Inpranaporis Car INSPECTION ASSOCIATION, — 
R. A. Singleton, 822 Big Four Building. 
Indianapolis, Ind. Regular meetings. first 
Monday of each month, except July, August 


and September, at Hotel Severin, Indianap- 
olis, at 7 p. m. 
IrikNAT!ONAL Rai, way FUEL Assocration, — 


See Railway Fuel and Traveling Engineers” 
Association. Meeting third week in October. 
Hotel Sherman, Chicago. 


Tnrernationan Ritt way GENERAL FOREMENS 


Assecration.—See Locomotive Maintenance 
Othcers’ Association. 

Locomotive MAINTENANCE. OFFICERS’ ASSOCIA- 
thes. FK. T. James, division master me- 


& W., Hoboken, N. J. 


Master Bormrr Magers’ Assocration.—A,. F. 
Stiglmeier, secretary, 29 Parkwood street. Al- 
hany, N. Y Annval meeting, October 17, 
1X, and 19, Hotel Sherman, Chicago. 


chanic, D. L. 


New Esxctaxp Rarrgowp Crus. — W. E. Cade. 
Jr, 683 Atlantic Avenue, Boston, Mass. 
Regular meetings. second Tuesday in cach 


month, except June, July, August and Sep- 
tember. 


New York Rairkoap Ceon. D. W. Pye. Roem 
327, 30 Church street, New York. Meetings, 
third Friday in each month, except June. 
Joly, Angust. September and December at 
29 West Thirty-ninth street, New York. 


Men's Association. — FE. N. 
interchange inspector. Minne- 
Railway, St. Paul, Minn. 
Meetings, first Monday each month, except 
June, July and August. at Midway Club 
rooms, 1931 University avenue, St. Paul. 


Pacific Rarway CLuB. — William S. Wollner. 
P. O. Box 3275, San Francisco, Cal. 
Monthly meetings alternately in northern and 
southern California. 


NORTHWEST CAR 
Myers, chief 
sota Transfer 


Raitway Crtvn or Greenvitte.—Sterle H. Not- 
tingham, Greenville, Pa. Regular meetings. 
third Thursday in month, except June, July 
and August. 


RaiL.wav Crus or PittssurGH.—-J. D. Conway. 
1941 Oliver Building, Pittsburgh, Pa. Regu- 
lar meetings, fourth Thursday in month. ex- 
cept June, July and August, Fort Pitt Hotel, 
Pittsburgh, Pa. 


RaiLwav FUEL AND TRAVELING ENGINEERS’ As- 
SOCIATION.—T. Duff Smith, 1255 Old Colony 
building, Chicago. Annual meeting October 
17, 18, and 19, Hotel Sherman, Chicago. 


Rartway SUPPLY MANUFACTURERS’ ASSCCIATION. 
—J. D. Conway, 1941 Oliver Building. Pitts- 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, Associa- 
tion of American Railroads. 


SOUTHERN AND SOUTHWESTERN Raitway CrLU 5B.— 
A. T. Miller, P. O. Box 1205, Atlanta, Ga 
Regular meetings, third Thursday in Janu- 
ary, March, May, July and September. An- 
nual meeting, third Thursday in November. 
Ansley Hotel, Atlanta, Ga. 


Toronto Rattway CLus.—D. M. George, Box S8. 
Terminal A, Toronto, Ont. Meetings. foarth 
Monday of each month, except June. July 
and August, at Royal York Hotel, Torart», 
Ont. 


TRAVELING ENGINEERS’ AssocrATION.— See. Rail. 
way Fuel and Traveling Engineers’ Associa- 
tion. 


Western RaiL wav CLUvB.—W. L. Fox, executive 
secretary, Room 822, 310 South Michigan 
avenue, Chicago. Regular meetings, third 
Monday in each month, except June, July. 
August and September. 
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FOR EASE OF 
MAINTENANCE 
AND HANDLING 


No. 8 Combined Lubricator and Spreader 


The New reversible cellar of the Franklin No. 8 


Combined Lubricator and Spreader weighs less 
than half of the old cast steel cellar; yet its design 
assures an even better bricon job. This fabri- 
cated steel unit, in which the hub end wall is integral 


with the spreader, makes possible a light, open- 


end cellar which brings the perforated plate closer 
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wal FRANKLIN RAILWAY SUPPLY COMPANY, INC. 


to the hub. » » » Despite the drastic reduction in 
weight, the fabricated steel construction effectively 
eliminates the possibility of the jaws of the driving 
box closing in and pinching the cellar. For new 
power or replacements, specify the Franklin No. 8 
Combined Lubricator and Spreader and secure 


better lubrication with a minimum of weight. 


NEW YORK 
CHICAGO 
MONTREAL 
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NEWS 


are not prescribed rates, range from 2.55 
per cent for the Staten Island Rapid Tran- 
sit to 10.8 per cent for the Augusta North- 
ern. 

The M. & St. L.’s composite percentage 
of 3.43 is derived from prescribed rates as 
follows: Steam locomotives, 3.02 per cent ; 
other locomotives, 3.26 per cent; freight- 
train cars, 3.46 per cent; passenger-train 
cars, 4.26 per cent; work equipment, 4.79 
per cent; miscellaneous equipment, 14.82 
per cent. The Detroit & Toledo Shore 
Line, with a composite percentage of 3.89, 
gets prescribed rates as follows: Steam 


New Books—A Correction 


” 


“MacuiIne Desicn” reviewed on page 
322 of the August issue of the Railway 
Mechanical Engineer can be obtained at a 
cost of $3, rather than $5 as mentioned 
therein. 


Equipment Depreciation Rates 


EgvuIpMENT depreciation rates for nine 
railroads, including the Minneapolis & St. 
Louis and the Detroit & Toledo Shore 
Line, have been prescribed by the Inter- 
state Commerce Commission, in a new 
series of modifications of previous sub- 


orders in No. 15,100, Depreciation Charges locomotives, 3.93 per cent; freight-train 
of Steam Railroad Companies. The com- cars, 3.74 per cent; work equipment, 4.46 
posite percentages for all equipment, which ^ per cent. 


New Equipment Orders and Inquiries Announced Since 
the Closing of the August Issue 


Loce Motive ORDERS 


0. 
Road of Locos. Type of Loco. Builder 
Maine Central. 126.6 2 600- ins Diesel. elec. American Loco. Co. 
United States Navy Dept. ...... 1 50-ton Diesel-elec. Atlas Car & Mfg. Co. 
LOCOMOTIVE INQUIRIES 
No. : 
Road of Locos. Type of Loco. Builder 
Panama Canal :....... 6e Sor10' 2-6-0 7 P E S O AE nae AA T 
Southern New York Rwy, Inc... 1 o or 50-ton Gasoline or Diesel-  ........ 0.0.0 ce cece cence 
elec. 
Freicut-Car ORDERS 
Road No. of Cars Type of Car Builder 
American Refrig. Transit Co 100 Refrigerator Company Shops 
E [A0 NE E E T IDE 180? Auto k Company Shops 
o e Coe St T acco ais 10 110-ton gondola type containers Pullman-Std. Car Mfg. Co. 
25 70-ton covered hoppers American Car & Fdry. Co. 
Freicut-Car INQUIRIES 
Road No. of Cars Type of Car Builder 
CHRO cett rbi 9e Sie ead 2,000 50-ton hopper 
400 50-ton gondola with steel floors 
100 50-ton gondola with wood floors 
CoG NSW. Leia enpLDQA aes 500 70-ton hopper 
300 50-ton furniture 
Minn. & St. Louis .........-. 35 40-ton automobile 
N. OY Ne H.E H.usexorecleso 250 50-ton hopper 
Virginian ...... e cmi rrr 500 55-ton hopper 


! Purchase contemplated. 

? Steel double-door type, to be built at Cumberland, Md., and Keyser, W. Va 

Notes: Union Pacific, the Southern Pacific and the Chicago & North Western plan to pur- 
chase two 17-car streamlined trains with delivery early next year. One of the trains will be used 
between Chicago and San Francisco, Cal., and the other between Chicago and Los Angeles. 

The New York, Susquehanna & Western has applied to the federal court in New Jersey for 
permission to urchase two streamline high-speed air-conditioned rail-motor cars, for service between 
New York sud. Paterson, N. J., and Butler, the cars to be equipped for double-end operation by two- 
man crews and afford seats for 78 passengers. 


Auto-Loading Devices Installa- 
tion 

Tue Missouri Pacific has been author- 

ized by the federal district court to mod- 

ernize automobile loading devices on 200 

automobile box cars at an estimated cost 


of $84,205. 
11,351 Air-Conditioned Cars 


Crass I railroads and the Pullman Com- 
pany had 11,351 air-conditioned passenger 
cars in service on July 1, according to re- 
ports received by the Association of Amer- 
ican Railroads and made public August 24. 
Of that number 6,327 belong to Class I 
roads and 5,024 belong to the Pullman 
Company. In the year endcd on July 1, 
548 passenger cars were air-conditioned, of 
which 465 were owned by the railroads and 
83 by the Pullman Company. 

"As a result of the increase that has 
taken place in the past few years in the 
number of air-conditioned cars, practically 
all the through passenger trains in every 
part of the United States are now air-con- 
ditioned," the A. A. R. statement says. 


Rack-Rail Diesel-Electric Loco- 
motive for M. & P. P. 


Tue first rack-rail Diesel-electric loco- 
motive built by the General Electric Com- 
pany, Schenectady, N. Y., for the Manitou 
& Pike's Peak Railway, the highest cog 
railway in the world, replaces the tilted 
steam locomotives which for almost fifty 
years have been pushing sightseers to the 
summit of this famous mountain. 

Contrary to ordinary practice, the 50- 
passenger car on this unique railway is 
pushed rather than hauled by the loco- 
motive. The new Diesel-electric locomotive 
is arranged to provide traction at the 
wheels as well as the rack-rail, but not 
simultaneously. It has two axles, weighs 
20 tons, and is powered by three Diesel- 
electric generating units. Each unit is 
rated 160 hp. at 1,800 ft. above sea level, 
but at the top of Pike's Peak, at an eleva- 

(Continued on next left-hand page) 


First rack-rail Diesel-electric locomotive built for Manitou & Pikes Peak 
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eut down on 


the areh and No one questions locomotive Arch economy. 
The Arch has been so thoroughly proved as a 
you boost the fuel saver by railroad after railroad for years 


fuel bill pae: 


In the urge for money saving don't let the 
desire to save a few dollars in Arch brick ex- 
pense by skimping on the Arch blind you to 
the fact that every dollar thus “‘saved’’, 
boosts the fuel bill ten dollars. 


The surest way to the lowest operating cost is 
not in crippling proved economy devices but 
in making full use of them. This means com- 
plete Arches, with every brick in place, for 
each locomotive that leaves the roundhouse. 


AMERICAN ARCH CO. 
INCORPORATED 
Locomotive Combustion 


Specialists o 


HARBISON-WALKER 
REFRACTORIES CO. 


Refractory Specialists 


September, 1939 34 


tion of 14,109 ft., the engines rate about 
100 hp. On the downward trip the loco- 
motive simply backs down the grade in 
front of the passenger car. Dynamic brak- 
ing assists in holding the car at a safe 
speed in descending the steep slopes. 


Eddy Reappointed to Railroad 
Retirement Board 


Tue Senate on August 1 confirmed Pres- 
ident Roosevelt's reappointment of Lee M. 
Eddy for a Railroad Retirement Board 
term of five years from August 29. Mr. 
Eddy, whose nomination went to the Sen- 
ate on July 28, is railroad labor's repre- 
sentative on the Board. 


Enginehouse Stalls Extended 
at Laurel, Mont. 


Tue Northern Pacific has awarded a 
contract amounting to approximately $16,- 
000 to the J. C. Boespflug Construction 
Company, Miles City, Mont., for the ex- 
tension of four stalls in its enginehouse at 
Laurel, Mont., to accommodate its new 
Z-5 and Z-6 freight locomotives (4-6-6-4 
type) and the A-3 passenger locomotives 
(4-8-4). 


Tue Unitep States RUBBER COMPANY 
has moved its Detroit, Mich., sales branch 
from East Jefferson avenue to 5850 Cass 
avenue. 


* 


Joun G. Munson has been elected vice- 
president, raw materials, of the United 
States Steel Corporation of Delaware, suc- 
ceeding Thomas Moses, who retired on 
August 18. 

* 


Tue Crane Company, Chicago, has 
been appointed national distributors of 
spring joints manufactured by the Chiksan 
Tool Company, Fullerton, Cal. The lat- 
ter company will continue to maintain sales 
representatives in principal cities. 


* 


Tue INLAND STEEL Company, Chicago, 
has issued licenses for the manufacture of 
Ledloy to the Heppenstall Company, Pitts- 
burgh, Pa., and the American Rolling Mill 
Company, Middleton, Ohio. 


* 


KENNETH J. Burns, district sales mana- 
ger of the Youngstown Sheet & Tube 
Company, Youngstown, Ohio, has been 
appointed district sales manager of the 
Inland Steel Company, with headquarters 
in the company's newly opened district sales 
office at Cincinnati, Ohio. 


* 


Atrreo E. MuwcH, district manager of 
The United States Metallic Packing Com- 
pany, Philadelphia, Pa., at St. Paul, Minn., 
has retired. He will continue his connec- 
tion with the company in research work. 
Mr. Munch became associated with the 
company in 1927. 


382 


President Approves Liability Act 
Amendments 


PRESIDENT Roosevelt has signed S.1708 
which amends the law relating to the lia- 
bility of railroads for injuries to their 
emplovees along lines favored by railroad 
labor. The measure was finally enacted on 
August 4 with the adoption of a conference 


report reconciling differing House and 
Senate versions. 
Among other things the amendments 


provide that in actions brought under the 
Employers’ Liability Act, the so-called 
"assumption - of - risk - of - employment" 
defense will not be available to the carrier 
where an employee's injury or death re- 
sults in whole or in part from the negli- 
gence of the carrier. Another provision 
makes it a criminal offense to coerce, dis- 
cipline or discharge an. employee in an ef- 
fort to prevent or punish him for volun- 
tarily furnishing information to a person in 
interest with reference to the facts incident 
to the death or injury of any railroad em- 
ployee; the foregoing with the proviso that 
nothing in it shall be construed "to void 
any contract, rule, or regulation with re- 
spect to any information contained in the 
files of the carrier, or other privileged or 


Supply Trade Notes 


Puitire M. Grega, manager of sales, Chi- 
cago district sales office of the Carnegie- 
Illinois Steel Corporation since January, 
1938, has been appointed eastern sales 
manager, with headquarters at New York 
and Pittsburgh, Pa. Specifically, Mr. 


Philip M. Guba 


Guba will co-ordinate sales activities of the 
company in the eastern area, including 
offices at Boston, Mass, Hartford, Conn., 
New York, Philadelphia, Pa., Baltimore, 
Md., and Washington, D. C. He will be 
succeeded at Chicago by G. A. Price, pres- 
ent manager of sales, bar, strip, and semi- 
finished materials division, general sales 
department, who in turn will be succeeded 
by T. J. Bray, Jr., manager of sales Pitts- 
burgh district. J. G. Armstrong, Jr., assist- 
ant manager of sales, Pittsburgh district, 
will succeed Mr. Bray. 


Mr. Guba has been connected with sales : 


in the steel industry since 1910. From 


confidential reports." The amendments 
also undertake to broaden the scope of the 
Liability Act so as to include within its 
provisions employees of common carriers 
who, while ordinarily engaged in the trans- 
portation of interstate commerce, may be, 
at the time of the injury, temporarily di- 
vorced therefrom and engaged in intrastate 
gperations. 


New Record in Average Freight 


Train Speeds 


RaiLROADS of the United States in the 
first six months of 1939 established a new 
high record in the average speed of freight 
trains, according to J. J. Pelley, president 
of the Association of American Railroads. 
This average speed, according to reports 
for the first half of the year which have 
just become available, was 64.1 per cent 
higher than the corresponding period in 
1920. 

In the first six months of 1939, the aver- 
age distance traveled per train per day was 
405 miles, compared with 400 miles in 
1938 and 247 miles in 1920. This repre- 
sents the average time required for the 
movement of all freight trains between 
terminals, including all delays en route. 


1918 to 1933, he was sales official of the 
Donner Steel Company and later of the 
Republic Steel Corporation. His associa- 
tion with Carnegie-Illinois began in March, 
1933, as assistant manager of sales at the 
Detroit, Mich., office, becoming manager 
of sales at that office in March, 1935. 


* 


Lester M. Curtiss, assistant general 
superintendent of the Lukens Steel Com- 
pany, Coatesville, Pa., has been appointed 
general superintendent in charge of all 
operations of the company, succeeding G. 
Donald Spackman, who has been granted 
a leave of absence. 


RicHarp C. PoucHer has been appointed 
to take charge of sales engineering prob- 
lems for the Research Products Corpora- 
tion, Air Filter division, in Ohio, Michi- 
gan, Pennsylvania and New York. Mr. 
Poucher was formerly with the Diamond 
Iron Works, Inc. 

* 


G. R. Prout, acting manager of the 
southwestern district for the General Elec- 
tric Company's industrial department, has 
been appointed manager of sales of indus- 
trial control, and W. T. Darcy, assistant to 
W. C. Yates, manager of the control and 
renewal parts division of General Electric's 
industrial department, has been appointed 
manager of sales of renewal parts. Both 
Mr. Prout and Mr. Darcy are located at 
Schenectady, N. Y. 


* 


Raymonp WILLEY, president of the Har- 
bison-Walker Refractories Company, has 
been elected a member of the board of di- 
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rectors of the American Arch Company 
to fill the vacancy caused by the death of 
J. E. Lewis, former president of the Harbi- 
son-Walker Refractories Company. George 
A. Price, executive vice-president of the 
American Arch Company, has been elected 
to the executive committee in the place of 
Mr. Lewis. 
* 


H. V. HuULeEGUARD, sales manager, Diesel 
locomotive division of the Baldwin Loco- 
motive Works, has been appointed general 
manager of The Whitcomb Locomotive 
Company, Rochelle, Ill, a subsidiary of 
the Baldwin Works, the sales and engineer- 
ing activities of the Whitcomb company 
formerly concentrated at Philadelphia hav- 
ing been transferred to Rochelle. Mr. 
Huleguard was general sales manager of 
the Whitcomb company previous to his 
becoming sales manager of the Diesel loco- 
motive division of Baldwin. 


Obituary 


WiLLiIAM H. Mussey, engineer of re- 
search of the Pullman Standard Car Manu- 
facturing Company, Chicago, died in that 
city on August 22 of a complication of ail- 
ments. 


* 


BENJAMIN WItsoN, since 1918 assistant 
to the vice-president in charge of opera- 
tions, of the American Car & Foundry Co., 
at New York, died in the Post Graduate 
hospital on August 16, after a brief illness, 
at the age of 58. 

* 


Josera LeEIpENGER who retired as vice- 
president of the Dayton Manufactuuring 
Company in 1930, and for 20 years was 
New York representative of the company, 
died on August 11 at the New York Hos- 
pital after a long illness. Mr. Leidenger 
was 80 years old at the time of his death. 


* 


Cot. ANson Lee Botte, who with Wil- 
liam Waugh, founded the Waugh Equip- 
ment Company in 1908, died on July 24 
in the Walter Reed Hospital in Washing- 


ton, D. C., at the age of 79 years. Mr. 
Bolte served as vice-president of the 
Waugh Equipment Company until the 


company was sold to A. J. Pizzini and 
headquarters moved from Chicago to New 
York. 

* 


WirLiAM C. Wuircomes, who retired as 
president of the Whitcomb Locomotive 
Company, Rochelle, Ill, in 1933, died at 
Eagle River, Wis, on August 6. Mr. 
Whitcomb was born in Pittsburgh, Pa., in 
1868, and upon completing a college train- 
ing in engineering, joined his father in the 
operation of the George D. Whitcomb 
Company, which later became the Whit- 
comb Locomotive Company. 

* 


Cnanres E. RoniNsoN, whose death was 
noted on page 343 of the August issue, was 
born 62 years ago. He was a graduate of 
the Williamson trade school and a teacher 
of mechanical drawing there for one year 
before entering the employ of The Bald- 
win Locomotive Works. During his 40 
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years with Baldwin Mr. Robinson held 
many positions in the engineering depart- 
ment. For many years he had charge of 
the work of getting out sets of tracings 
furnished to the railroads with locomotive 
orders. He acted as a checker passing on 
the correctness of drawings and for some 


C. E. Robinson 


time was engaged in following up material 
ordered on the shops. At the time of his 
death he was manager of the engineering 
department. 


* 


CanL Mosier, vice-president of the Union 
Asbestos & Rubber Company, Chicago, 
died in that city on July 17 following a 
heart attack. Mr. Mosier was born in 
Oshkosh, Wis, on April 18, 1888. After 
completing a business course, he entered 
the employ of the Harriman Lines in the 
maintenance and operation department, 
where he served in a clerical capacity from 
1906 to 1911. In the latter year, he be- 
came secretary to the chairman of the 
Board of the Southern Pacific, with head- 
quarters at New York, and in 1912, be- 
came secretary to the president of the Illi- 


Carl Mosier 


nois Central. He was later secretary to the 
president of the Chicago & Alton. Still 
later he was appointed assistant purchasing 
agent of the Chicago & Alton, which posi- 
tion he held until 1915, when he resigned 
to become associated with L. L. Cohen in 
the formation of the Union Asbestos & 
Rubber Company, as secretary-treasurer. 
In 1929, he was elected vice-president. 


(Turn to next left-hand page) 


JAMES SHIELDS THOMPSON, chairman of 
the board of the Waugh Equipment Com- 
pany, New York, died on August 23 at 
his home in New York. Mr. Thompson 
was born at Crestline, Ohio, on May 21, 
1873. After finishing his education at the 
Bucyrus, Ohio, high school, he left home 
to engage in railroading. He began as 
a maintenance-of-way employee and pro- 
gressed from one position to another, in- 
cluding that of locomotive engineman, until 
he became a mechanical engineer. During 
this time he worked for several railroads 
and served in the Spanish American War. 
In 1901 he became associated with the Sar- 
gent Company which merged with the 
American Brake Shoe Company in 1902 to 
form the American Brake Shoe & Foundry 
Company. Mr. Thompson, in 1911, was 
elected a vice-president of the American 
Brake Shoe & Foundry Company and in 
1921 was elected to the board of directors 
of that company. In 1927 he became vice- 
chairman of the board and, when he re- 


J. S. Thompson 


signed from the American Brake Shoe & 
Foundry Company in 1929, he was also sen- 
ior vice-president, as well as a member of 
the executive committee. During his asso- 
ciation with the American Brake Shoe & 
Foundry Company, he was actively engaged 
in perfecting and developing many impor- 
tant railroad devices as well as a new com- 
position for use in automobile and truck 
brake linings. During this period Mr. 
Thompson was also an officer and director 
of the American Brake Materials Corpora- 
tion, the American Forge Company, the 
American Plant and Building Company, the 
American Malleables Company, the Amer- 
ican Manganese Steel Company, the East- 
ern Steel Castings Company, the Ramapo 
Ajax Corporation, the Southern Foundry 
& Machine Company, and the Southern 
Wheel Company. He gave up his active 
duties in the American Brake Shoe & 
Foundry Company in 1929 to found the 
Firebar Corporation, although he retained 
his position as vice-chairman of the board 
of directors of the former company until 
1930 when he resigned in order to devote 
his full time to the Firebar Corporation 
at Cleveland, Ohio. In 1932 the Firebar 
Corporation merged with the Waugh 
Equipment Company, of which Mr. Thomp- 
son became chairman of the board of 
directors. 
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DIESEL OPERATION 
Transportation at à Profit 


Ruggedness for long life. 

Stamina forlong continuous running. 

Power for heavy movements. 

High Availability for intensive 
utilization. 

Superior Visibility for safer, faster 
operation. 

Reliability for low maintenance. 

High Efficiency for low fue 
consumption. 

Accessibility for quick inspections. 

Quick Acceleration for faster 
switching. 


MUT ne e - 
A A Pee cur BE Reo wer ne m € 


General 


Eprep B. Hatt, general superintendent 
of motive power and machinery of the 
Chicago & North Western, has been ap- 
pointed chief mechanical officer, with juris- 
diction over all locomotive and car matters, 
with headquarters as before at Chicago. 


Harry P. ArrsTRAND, principal assistant 
superintendent of motive power and ma- 
chinery of the Chicago & North Western, 
has been appointed assistant to the chief 
executive officer, a newly created position, 
with headquarters as before at Chicago. 
Mr. Allstrand was born at Council Bluffs, 
Iowa, on September 8, 1885, and graduated 
from Iowa State College in 1913. He en- 


Harry P. Allstrand 


tered railway service in 1903 as a machinist 
apprentice on the North Western at Mis- 
souri Valley, Iowa, and in 1907 was pro- 
moted to machinist and later to foreman at 
that point. In 1909, he left railway service 
to attend college at Ames, Iowa, returning 
to the North Western aíter graduation in 
1913, as an enginehouse foreman at Clinton, 
Iowa, later being transferred to South 
Pekin, Ill, Proviso, Ill, and East Clinton, 
Iowa. Mr. Allstrand became division fore- 
man at Chaldron, Neb., in 1918, and in 
1919, was promoted to assistant master 
mechanic at that point. He later served as 
master mechanic at Eagle Grove, lowa, 
Belle Plaine and Boone. In 1924, he was 
appointed efficiency supervisor, with head- 
quarters at Chicago, and in 1926, he became 
assistant superintendent of motive power 
and machinery, with the same headquarters. 
Mr. Allstrand was appointed principal 
assistant superintendent of motive power 
and machinery in 1929. He was president 
of the Western Railway Club in 1929-30. 


A. G. GEBHARD, master mechanic of the 
Illinois Central at McComb, Miss, has 
been appointed trainmaster at Jackson, 
Miss., with jurisdiction over the Gulf & 
Ship Island (part of the Illinois Central 
system), succeeding to a portion of the 
duties of L. F. Powell, who continues as 
trainmaster at Jackson, with jurisdiction 
over the Canton district from Jackson to 
Canton, Miss., and the Yazoo district. 
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Personal Mention 


W. H. Martin, district road foreman of 
engines on the Southern Pacific at Los 
Angeles, Cal., has been promoted to assist- 
ant superintendent on the Salt Lake divi- 
sion, with headquarters at Sparks, Nev. 


Master Mechanics and 
Road Foremen 


A. K. Love has been appointed master 
mechanic of the St. Louis & Hannibal, 
with headquarters at Hannibal, Mo., suc- 
ceeding A. E. Brand, who has retired after 
49 years railroad service. 


C. E. BrooM, general foreman on the 
Chicago, Burlington & Quincy at Lincoln, 
Neb., has been promoted to master me- 
chanic at Casper, Wyo., succeeding E. A. 
Schrank, deceased. 

H. D. Eppy, division foreman of the 
Atchison, Topeka & Santa Fe, at Bakers- 
field, Cal, has been appointed master me- 
chanic of the Pecos division, with head- 
quarters at Clovis, N. M. 

W. D. Hitcucock has retired as master 
mechanic of the Albuquerque division of 
the Atchison, Topeka & Santa Fe at Wins- 
low, Ariz. Mr. Hitchcock was born in 
Woolwich, England on July 30, 1869, and 
came to this country with his parents when 
three years old. He began his railroad 
career in 1888, and in February, 1890, 
entered the employ of the Santa Fe as a 
machinist at Raton, N. M. He served in 
this capacity at Needles, Cal, Albuquerque, 
N. M., and San Marcial, N. M. In No- 
vember, 1902, he was appointed to engine- 
house foreman at Raton, and in 1917, 
master mechanic at Winslow. 


Avsrrt D. Hatrey, who has been ap- 
pointed master mechanic of the Illinois 
Central at McComb, Miss, as noted in 
the August issue, was born on October 23, 
1894, in Claiborne County, Miss. He at- 
tended McComb City schools from Sep- 
tember 1, 1899, to June 1, 1912, and entered 


A. D. Haley 


the service of the Illinois Central on Aug- 
ust 23, 1912, as a machinist apprentice at 
McComb. He became a machinist on Aug- 
ust 1, 1916, and tool foreman on April 1, 
1917. From July 25, 1917, to August 11, 
1919, he was a machinist’s mate, first class, 


U. S. Navy. He returned to the Illinois 
Central as assistant machine foreman at 
McComb on August 11, 1919. On Novem- 
ber 1, 1919, he was appointed tool fore- 
man; on March 1, 1921, assistant erecting 
foreman; on July 5, 1924, enginehouse fore- 
man, and on September 1, 1927, general 
foreman. Mr. Haley was transferred to 
Markham, Ill., as assistant master mechanic 
on January 16, 1938, and on July 15 of 
this year (1939) returned to McComb as 
master mechanic. 


P. J. DANNEBERG, master mechanic of 
the Pecos division of the Atchison, Topeka 
& Santa Fe, with headquarters at Clovis, 
N. M., has been transferred to Winslow, 
Ariz., to succeed W. D. Hitchcock. 


Car Department 


Wa ter E. DUNHAM, general superin- 
tendent of the car department of the Chi- 
cago & North Western at Chicago, has 
been appointed superintendent of the car 
department, with the same headquarters. 


Trade Publications 


Copies of trade publications 
described in the column can 
be obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


Dritts.— Whitman & Barnes, Detroit, 
Mich. Catalog No. 96—drills, reamers, 
screw extractors, counterbores, interchange- 
able punches, etc. 


* 


SHEET-METAL WORKING MACHINERY.— 
Ward Machinery Company, 564 W. Wash- 
ington Boulevard, Chicago. Catalog No. 
39. A reference book illustrating and 
describing machines, tools and supplies oí 
nationally known manufacturers for fabri- 
cating sheet metals. 


* 


Amsco MANGANESE STEEL.—A merican 
Manganese Steel Division of the American 
Brake Shoe & Foundry Company, Chicago 
Heights, Ill. Sixty-four page illustrated 
booklet discussing properties of manganese 
steel and its use in equipment parts exposed 
to abrasive wear and impact. Amsco 
production and research facilities also de- 
scribed. 


* 


Macuine Toors. — National Machine 
Tool Builders’ Association. Thirty-two 
page booklet, “Machine Tools and You/— 
a reprint of an address given to the Army 
Industrial College at Washington, D. C. 
by Howard W. Dunbar, past president of 
the association and vice-president and 
general manager of the Grinding Ma- 
chinery Division of the Norton Company. 
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For 5) New 
Pennsylvania Railroad Diners 


BUILT BY AMERICAN CAR & FOUNDRY COMPANY 
x 


Sturtevant Fan and Coil Assemblies 


For Air Conditioning Systems 


de) FOR 29 YEARS... PIONEERS IN AIR CONDITIONING 


36 


HEATING COIL 


EVAPORATOR COILS 


Side elevation of Sturtevant Fan and Coil Assembly used in connection with General Electric Air Conditioning 
Systems in five new P.R.R. Diners built by American Car & Foundry Company. 


OR the five new Pennsylvania Railroad 

Diners, recently built by American Car 
& Foundry Company—and embodying an 
entirely new level of luxury, beauty, and 
comfort—Sturtevant Air Conditioning 
Equipment was selected for low-side service. 
As illustrated, this equipment in each car 
consists of a complete fan and coil assembly, 
including main distributing fans with motor 
drive, direct expansion evaporator coils 
(Freon), and heating coils. 


These Sturtevant Fan and Coil Assemblies 
were specially designed to very exacting 
Pennsylvania Railroad specifications—and 
to fit very limited space conditions. 


Also selected for installation in these diners 
were Sturtevant Kitchen Exhaust Fans. 


Sturtevant Air Conditioning Equipment 
For Every Purpose 
Including equipment ranging from complete air 
conditioning systems (ice or electro-mechanical 
compressor) to individual units of equipment such 
as fans, evaporators, condensers, heating surface, etc. 


B. F. STURTEVANT CO., Hyde Park, Boston, Mass. 


Branches in 40 Principal Cities 
B. F. Sturtevant Company of Canada, Ltd.—Galt, Toronto, Montreal 


UNITS OR SYSTEMS 


Sturtevant "Railvane" Units or Systems are used by 37 railroads. 
"Railvane" Air Conditioning is protected by 40 issued patents and 
other patents pending. 
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PLYMOUTH 
DIESEL. 
PLYMOUTH LOCO. WKS 
PLYMOUTH, OHIO 


The Plymouth-Hamilton hydraulic-drive Diesel switching locomotive 


High Performance With 


Diesel-Hydraulic 


A pirset engine made by the Hoovens, Owens, Rent- 
schler division of the General Machinery Corporation 
and a hydraulic torque converter type of transmission 
for railway motive power use, developed by the Hydro 
Transmission Corporation, Hamilton, Ohio, are being 
demonstrated in a 70-ton six-wheel switching locomotive 
built by the Plymouth Locomotive Works, Plymouth, 
Ohio. The locomotive, an outline of which is shown in 
the drawing, has essentially the standard chassis of the 
builder. It has a wheelbase of 8 ft. 8 in. and a length 
over the couplers of 27 ft. 6 in. 


The Engine 


The six-cylinder Hamilton-M. A. N. Diesel engine 
has cylinders 834 in. by 12 in. and is rated at 400 brake 
horsepower at a crankshaft speed of 900 r.p.m. It is 
the four-cycle type, single-acting, with a solid-injection 
system and has two exhaust and two intake valves. 

'The cylinder block, cast in one piece, and the indi- 
vidual cylinder heads are of Meehanite iron. The cylin- 
der liners of special cast iron are set in the cylinders 
and the cooling water circulates in the space between 
the liners and the cylinders. The cylinder heads are 
made in one piece with division walls and ribs to assure 
effective cooling. The cylinder head is bolted to the 
cylinder jacket by a number of studs of special steel. The 
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- HAMILTON 
HYDRAULIC 


GEN. MACHINERY © 
HAMILTON, oun 


Locomotive 


The 70-ton locomotive starts, 
accelerates, stops, holds and re- 
starts a 300-ton load on a 5 
per cent grade through hydrau- 
lic torque converter which per- 
mits full engine horsepower to 
be utilized at all speeds 


joint between the cylinder and the cylinder head is dry. 

In each of the cylinder heads is placed one fuel valve, 
one relief valve, two air-inlet valves, and two exhaust 
valves. The fuel is delivered to the injection valves by 
individual Bosch pumps operated from the main cam- 
shaft. The amount of fuel injected into the cylinder is 
controlled by the injection pump which is regulated by 
the governor. The fuel-valve nozzle injects the fuel into 
a water-cooled pre-combustion chamber and the injection 
pressure is determined by a spring-loaded valve in the 
fuel valve. The relief valves are set to protect the 
cylinders against excessive pressures. The air inlet and 
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exhaust valves are operated through push rods by the 
camshaft and are of a size to permit proper scavenging 
and charging of the cylinder with clean air. 

The cast-alloy crankshaft has 7L5-in. journals and 
6%4-in. crankpins. The shaft is machined to a close 
tolerance to keep the bearings at right angles to the line 
of the piston at any point of the stroke. The crank- 
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Schematic cross section of the Schneider hydraulic torque converter 


shaft is drilled for the distribution of oil to the crank- 
pin bearings. It is held in a longitudinal direction by 
one thrust bearing. The main bearings are of the pre- 
cision type and require no fitting. 

The two-piece connecting rod is made of an open- 


hearth steel forging. The upper end of the rod is fitted 
with bronze bushings to carry the piston pin and the rod 
is drilled through the center for the pressure lubrication 
of these pins. The heat-treated, aluminum-alloy piston 
is fitted with five power rings and three scraper rings. 
The floating piston pin is carried in the cross bore of 
the piston which is plugged to keep lubricating oil from 
the pin off the cylinder walls. 

A centrifugal variable-speed governor is driven by 
bevel gears from the camshaft. The governor acts 
through linkage on the injection pumps and is con- 
trolled by the throttle. An over-speed device acts inde- 
pendently on the fuel-pump control rods and shuts off 
the fuel when the maximum speed is exceeded. The 
governor has an attachment which reduces the engine 
speed to idling upon the failure of the lubrication oil or 
the cooling water. A cooling system, comprising a fan, 
radiator, oil coolers and pumps, is furnished for the 
cooling of the water, lubrication oil, and torque-con- 
verter oil. 


The Hydraulic Torque Converter 


The Schneider hydraulic torque converter, a schematic 
cross section of which is shown in one of the drawings, 
consists essentially of three parts: (1) the centrifugal 
pump impeller attached to and driven by the Diesel engine 
flywheel; (2) the turbine attached to the drive shaft of 
the locomotive and, (3) the torque-increase feature, i.e., 
reaction vanes, which do not rotate and are attached to 
the converter housing. The housing of the converter is 
bolted to the engine housing. There is about L$-in. 
clearance between the rotating and stationary parts. 
The rotating parts are mounted on ball bearings and are 
lubricated by the converter oil. The power transmission 
through the converter varies with the engine speed and 
depends on the velocity of the oil through the various 
bladings in the converter. 

The oil for the converter and the gearbox is carried 
in a tank located directly beneath them. The oil is 
pumped from the tank through a filter to the converter 
by a pump which is driven by V-belts from the forward 

(Continued on page 395) 
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Outline and dimensions of the Plymouth-Hamilton Diesel switching locomotive showing the general location of the various parts of the power 
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Trends in 


Passenger-Car-Truck Design 


T: importance of providing better riding qualities for 
passenger and freight cars is generally recognized, today. 
In a recent article! K. F. Nystrom expressed the belief 
that providing a truck with satisfactory riding qualities 
without, at the same time, running into excessive weight, 
is probably the most important engineering problem con- 
fronting railroads and car builders. Since the problem 
has found the same intense attention in European coun- 
tries as in the United States, a review of present trends 
and recent experiences is justified even though there 
are indications that the whole matter is still very much 
in evolution. 

Let us first consider certain basic influences : a primary 
question is whether a short or a long wheel base should 
be favored and what the contour of the wheels should 
be. We have recently learned that these two questions 
are closely related under certain conditions, and the con- 
tradicting experiences made in this respect by various 
investigators can now be regarded as fully explainable. 

A few years ago, it had been found by the Chicago, 
North Shore & Milwaukee? as well as by the German 
State Railways that wheel treads being cylindrical or 
having a smaller taper than the usual 1 in 20 largely 
eliminated the rapid nosing movement of the trucks which 
resulted in often quite violent lateral oscillation of the 
car bodies at higher speeds; the improvement, which H. 
A. Otis demonstrated by a moving picture before the 
A. S. M. E. was striking and wheel treads with a taper 
of 1 in 40 found wide adoption. However, in order to 
retain the advantages thus gained in running qualities, 
treads had to be re-machined at shorter intervals than 
hitherto because, as wear developed in service in the 
form of a groove, a steeper taper reappeared on the 
flange side of the wheel and the nosing movements in- 
creased again in frequency and intensity. Thus, running 
qualities were a function of distance run since the last 
tire turning and the German State Railways, for in- 
stance, specified tire turnings for high-speed vehicles at 
intervals of approximately 30,000 miles which is quite 
unsatisfactory from an operating and cost standpoint. 
Simultaneously, a longer wheelbase was favored for 
four-wheel trucks because, with a given wheel taper, it 
reduced the frequency of the nosing movements. A 9-ft. 
wheelbase was adopted on recent Zephyr trains, while 
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K. F. Nystrom, 


1 Designing New Passenger Cars by Railway Age, 


May 20, 1939, p. 862 


2 North Shore Reduces Truck Nosing, by H. A. Otis, Railway Age for 
Sept. 7, 1935, p. 301. 


Fig. 1—Passenger-car truck with 
quadruple spring suspension 
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A study of European and Amer- 
ican data indicates the funda- 
mental principle underlying 
good riding qualities 


By A. Giesl-Gieslingen* 


10 and 12 ft. became standard on various European 
railroads. 

However, the conclusions above outlined were com- 
pletely upset when the further research work of the 
German State Railways showed that strict elimination of 
all play between the axle boxes and their guides in the 
truck frame, combined with strictly parallel position of 
the two axles in the truck, eliminated any tendency of 
nosing even with steep tire tapers and worn wheels. 
This immediately explains why certain investigators who 
happened to use trucks with a rigid cast-steel frame, 
accurately machined to close tolerances, found, as Mr. 
Nystrom did, that there was no improvement with nearly 
cylindrical wheel treads and no deterioration with worn 
wheels. 

This result is of greatest importance for future car 
construction; among other things, instead of favoring 
trucks with a long wheelbase and with accordingly greater 
weight, we can limit ourselves to a wheelbase sufficiently 
long to prevent excessive tilting of the frame under the 
action of the brake forces. But the only way to make 
such a truck permanently satisfactory is to eliminate the 
conventional journal-box guides which are subject to 
rapid wear, and to replace them by means permanently 
securing the required perfect alignment of the truck 
axles. This will be discussed below later. 

The second basic question is: How should the spring 
arrangement be chosen in order to reduce to a minimum 
the influences of track unevenness upon the motion of 
the car body. Development began with a single set of 
springs introduced somewhere between the journal box 
and the car body as in the standard U. S. freight-car 
truck and in the older type of European four-wheel car. 

Attempts to improve the spring action have almost 
universally led to the introduction of a second set of 
springs in series and for higher requirements it has been 
found best to combine friction springs (such as elliptic 
or semi-elliptic) and frictionless coil springs. The prac- 
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Fig. 2—A Mitropa dining car built in 1939. Length over buffers, 77 ft. 1% in.; weight in service order, 118,000 Ib. 


tical effect is that the coil springs respond to the slightest 
impact while the friction springs come into action with 
stronger impacts and simultaneously dampen the oscilla- 
tions of the car body by virtue of their energy-consuming 
qualities. This system is used in the standard U. S. 
passenger truck as well as in most other countries. 

To fulfill still more exacting requirements there has 
been a distinct tendency to arrange a still greater number 
of spring groups in series; thus the Pullman-Union 
Pacific truck uses triple spring suspension in combina- 
tion with a double bolster. Triple suspension is also 
shown on Mr. Nystrom's experimental trucks and be- 
came standard in several European countries a good 
many years ago. 

But the tendency of still further augmenting the num- 
ber of springs has not stopped at the triple suspension. 
In England as well as in Germany, quadruple suspension 
has appeared and has been adopted as standard to a 
considerable extent. The truck shown in Fig. 1 gives 
an example of quadruple suspension wherein a com- 
bination of semi-elliptic and coil springs is interposed 
between journal boxes and truck frame as well as be- 
tween truck frame and the bolster which carries the car 
body. The latest designs, as used under the 1939 Mitropa 
dining cars differ from the first merely by the introduc- 
tion of softer coil springs for the bolster, characterized 
by the large diameter of 12 in. which is about double 
the diameter shown in Fig. 1. 

The triple suspension, if well designed, has already 
given some remarkably good results, examples of which 
are given in Figs. 3 and 4 showing, respectively, horizon- 
tal and vertical motions of a car body at the vestibule 
end, on the City of Denver at 83 miles an hour and on 
a German Diesel train between Berlin and Leipzic at 99 
miles an hour. In both cases, the track was in distinctly 
good shape; one might say, as good as it can ever be 
maintained under regular service conditions. 

While the quadruple suspension can be made still less 
sensitive to track conditions, the question naturally arises 


whether there is any basic reason which would make a | 


multiple suspension superior to the single combination 
of frictionless and friction springs in series. The answer 
is that the relatively heavy truck frame with all its acces- 
sories which we have interposed between wheels and car 
body and which in itself is nothing but an evil, furnishes 
the only justification for the use of multiple spring sus- 
pension. In recent lightweight cars the truck frame and 
attached parts weighed about 25 per cent of the car body 
load carried by the truck and this percentage has in- 
creased with modern light-weight construction because 
more weight has been saved in the car structure than in 
the truck. 

As long as this frame is too heavy to be carried by 
the wheels without the interposition of considerable spring 
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resiliency, the car body, in combination with the truck 
frame, forms a vibration system diagramatically shown in 
Fig. 5. Such a system has two frequencies at which 
resonance will occur, the impulses coming primarily from 
the rail joints. A numerical example was given by Karl 
Arnstein in his description of the Comet train in 
Mechanical Engineering for September, 1935, p. 556. 

A study will show that we get very unpleasant reso- 
nance at high speeds if we provide a heavy truck frame 
with soft axle-box springs and that a danger of such 
high-speed resonance is minimized with harder axle-box 
springs and eliminated if we manage to provide a light 
truck. frame supported upon the wheel with as little 
spring resiliency as possible. In fact, as far as the motion 
of the car body is concerned, the most favorable arrange- 
ment would be one that puts all the permissible spring 
resiliency between truck frame and the car body. This 
would also eliminate the several additional occasions for 
resonance which arise with the tilting and rolling motions 
of the truck frame. 

One of the most practical steps toward improving the 
riding qualities of railroad cars is therefore the radical 
weight reduction of truck frame and attached parts. 
The realization that we may use a short wheel base under 
the conditions outlined above is an essential help in this 
direction. . 

The third basic question is: Should elliptic or semi- 
elliptic springs be retained or should they rather be re- 
placed by coil springs combined with suitable damping 
devices. The combination of friction and coil springs has 
done very good service but the elliptic spring requires 
much space and, as a simple calculation. will show, be- 
comes much heavier for a given amount of energy absorp- 
tion than the coil spring; from elementary spring 
formulae, the active volume of a coil spring is obtained as 


2G 
Ve = W — 
T? 


wherein IV is the total spring load times the deflection, 
G the modufus of rigidity, and T the maximum torsional 
stress without correction for spring curvature. For an 
elliptic spring or its equivalent stressed in bending, we 
obtain 


6E 
Ve = W — 
B? 
wherein E the modulus of elasticity and B the maximum 
bending stress. Thus, the volume or weight of a coil 
spring compares with that of an elliptic spring of same 
strength and resiliency, as follow: 


1 7B 
Ve = Ve -(—) : 
; 7.0 NT 
In general, the nominal torsional stress may be chosen 
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at least 60 per cent of the bending stress, so that the 
coil spring will weigh less than 40 per cent of the equiva- 
lent elliptic or semi-elliptic spring. In a well-sprung 
light-weight car, the substitution of coil springs may 
easily save more than 2,000 Ib. and something additional 
because the entire design may be made more compact. 
Considering how important it is to reduce the dead 
weight of trucks, it requires no particular vision to see 
that the friction spring is bound to disappear from high- 
class passenger equipment and that we are going to intro- 
duce some sort of torsion springs with hydraulic 
damping. 

Recent examples of high-speed passenger-truck con- 
struction show already at least partial realization of the 
above outlined principles. The French, for instance, 
have built, in 1937, an experimental passenger car with 
trucks working upon the principle of the American 
freight-car truck, and having such light frames of 
pressed and welded sheet metal that the introduction of 
springs between the truck frame and the wheels was 


Horizontal Oscillations 


Time-4 seconds 


Fig. 3—Oscillating diagram of the City of Denver at 83 m.p.h. taken 
in the front vestibule of the first coach (non articulated) 


considered unnecessary so that all the spring resiliency 
could be put between the frame and the car body.3 The 
wheel base is only 8 ft. 21⁄4 in. But in order to be un- 
objectionable, such a short wheel base should be com- 
bined with a rigid frame, which the American freight- 
car frame is not. 

The German State Railways, which for seven years 
past had fully supported the older theory, favoring long 
wheel-base trucks up to 12 ft. together with very long 
soft semi-elliptic springs and triple and quadruple sus- 
pension, have now gone farthest in the introduction of 
the more advanced theories and the German standard 
truck which is going to be used for all passenger cars 
scheduled to be built in 1940 will have the following 
outstanding characteristics: The wheel base will be re- 
duced to 7 ft. 05 in.; swinging levers arranged parallel 
to the rails and attached to the roller-bearing journal 
boxes at one end and to the truck frame at the other, are 
going to secure perfect alignment of the axles. The 
journal-box guides merely act laterally. Tests have 
shown that this arrangement makes it possible to increase 
the running distance between tire turnings by 150 per 
cent namely, to 78,000 miles with no detrimental effect 
upon running qualities. 

While the elliptic journal-box springs, arranged in 
series with coil springs are retained for the time being, 
the bolster is carried upon coil springs with hydraulic 
damping. The weight of the truck, without wheel sets 
and axle boxes, is only 3,950 1b., 42 per cent less than 


3 See Revue Générale de Chemins de Fer, February, 1937, p. 4. 
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the lightest truck of earlier construction with a 10-ft. 
wheel base. 

The new German streamlined passenger cars to be put 
into service from 1940 on will weigh only 62,000 Ib. and 
will be 29 per cent lighter than those built in recent years. 
But the relative reduction in truck weight has been even 
greater and the truck frame including attached parts, 
weighs merely 16 per cent of the car body, thus going a 


Horizontal Oscillations 


Time- 4 seconds 


Fig. 4—Oscillating diagram of the Berlin-Leipsic four-car Diesel- 
electric train at 99 m.p.h. taken over the leading truck 


long way toward realization of ideal conditions. These 
cars are to be about 77 ft. long between buffers, and are 
designed for a buffing load of 440,000 1b. 

Further tests are being made in Germany with trucks 
which completely eliminate the conventional forms of 
springs and replace them by torsion rods in accordance 
with principles familiar to automobile and airplane de- 
signers. Another test is being made with conical wheel 
discs which permit reduction of bearing centers so that 
the truck width is sufficiently reduced to permit a stream- 
lined enclosure to run unbroken from one end of the car 
to the other. Finally, an attempt is being made to do 
away with journal-box guides altogether, which can be 
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Fig. 5—Vibrating system of a standard passenger car 


done by a suitable construction of the swinging levers 
used in the trucks of the 1940 model of the German State 
Railways to take care of the lateral forces, further ap- 
proaching automotive practice. 

In all these developments, the outboard journal has 
been retained, although the inboard type would permit 
further savings in frame weight. As long as journal- 
box springs of considerable resiliency are used, they have 
to be placed outside of the wheels in order. to prevent 
excessive car-body roll. But, if none or but little spring- 
ing is required between the axle and truck frame, the in- 
board arrangement is decidedly worthy of consideration 
if provision is made for sufficiently wide spacing of 
spring supports for the car body. This has already been 
done in the "Flying Silver Fish" which recently reached 
a speed of 145 miles an hour between Berlin and 
Hamburg. 
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F. B. Downey, President 


New Association to Deal with 


Program is broad enough to in- 
terest administrators and super- 
visors in back shop and engine- 
house, tool specialists, appren- 
tice supervisors, and chief loco- 
motive inspectors 


Locomotive Maintenance 


Tue program of the Locomotive Maintenance Officers’ 
Association (International Railway General Foreman’s 
Association) for this year’s meeting, to be held at the 
Hotel Sherman, Chicago, October 17, 18, and 19, is con- 
crete evidence of the work that has been done by its 
officers and members to direct the activities of the asso- 
ciation toward future objectives which will broaden its 
usefulness, at the same time limiting its field to the prob- 
lems involved in locomotive maintenance. From the 
time of the organization of the original General Fore- 
men’s Association until the depression, when its activi- 
ties were of necessity temporarily suspended, the pro- 
gram of the association was so shaped as to interest 
supervisors of car repairs as well as those responsible 
for locomotive work in the backshop and the engine ter- 
minal. It became increasingly evident as time went on 
that the problems of the car department were more or 
less unrelated to those encountered in locomotive main- 
tenance. As now organized, the Car Department Offi- 
cers’ Association serves the car-department administra- 
tor and supervisor as well as the interchange inspector. 

Recognition of this fact has undoubtedly been a major 
factor in the decision of the present Locomotive Main- 
tenance Officers’ Association to limit the field of the new 
association to the problems involved in the maintenance 
of locomotives, both in the backshop and engine-house. 
The Fuel and Traveling Engineers’ Association deals 
effectively with locomotive operation, but there is no 
other organization which is prepared to consider the 
problems of shop and enginehouse management or the 
multitude of questions pertaining to maintenance stand- 
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ards and the methods and practices of servicing and 
repairing locomotives. 

The new association has received many definite assur- 
ances that the decision of its executive committee to 
broaden the scope of its work in this specific field will 
meet with the whole-hearted support of progressive 
mechanical officers. The progams of this year’s meeting 
is broad enough to interest shop engineers, shop super- 
intendents, enginehouse foremen, chief locomotive in- 
spectors, supervisors of shop machinery and tools, ap- 
prentice supervisors, mechanical engineers, and their as- 
sistants. Because this year's meeting is one of unusual 
importance in the formation of association policies and 
the opportunity to establish the ground work of the asso- 
ciation's activities for years to come, there should be a 
large attendance. The officers of the association have 
already envisioned the possibilities for definite and valu- 
able committee work on subjects involved in shop and 
enginehouse operation which as yet have had no part or 
treatment in the program of other associations. 

In considering the potential usefulness of this associa- 
tion, it may be well to keep in mind that more money is 
spent in the railroad industry for locomotive repairs 
than is spent for any other single item of operating ex- 
pense. Whether or not this money will be spent wisely 
in the future will depend upon the intelligence and the 
breadth of knowledge of those who are responsible for 
spending it. The Locomotive Maintenance Officers! As- 
sociation, as it is now being reorganized, will be one of 
the few effective agencies available for broadening the 
knowledge and sharpening the intelligence of these men. 
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What Is the 


Car Officers Association? 


C. J. Nelson, President 


WV uar is the Car Department Officers’ Association? 
What are its objectives? Does it merit general support? 
These are pertinent questions which deserve thoughtful 
answers. 

The association was originally organized in 1901 under 
the name Chief Interchange Car Inspectors’ and Car 
Foremen's Association, its activities being broadened in 
scope in 1926 and the name changed to Railway Car 
Department Officers’ Association. In 1928, it united 
with the Southwest Master Car Builders' and Super- 
visors' Association and adopted this name except for the 
elimination of the word “Southwest.” In accordance 
with the wishes of the A. A. R. Mechanical Division, 
the name of the association was again changed in 1930 
to Car Department Officers’ Association, a name which 
has been retained since that time. 

Quoting the constitution : “The objects of this associa- 
tion shall be to bring together supervisors interested in 
car department matters, for the advancement of knowl- 
edge pertaining to safe and economical operation, and 
to exchange ideas, discuss problems, promote uniformity, 
effect economies in car construction, maintenance and 
operation; also to make constructive recommendations 
to the Association of American Railroads." 

In considering how much general support this group 
of car supervisors merits, it should be remembered that 
Class I railroads spend annually somewhere in the neigh- 
borhood of $275,000,000 on car repairs. The efficiency 
with which this work is done and the money expended 
is dependent in the last analysis upon the competency 
and morale of car supervisors from department heads 
down. These men must be familiar with the best prac- 
tices not only on their own, but on other roads, and it 
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Organized as a form for arriv- 
ing at uniformity of interpreta- 
tion of interchange rules, it has 
gradually broadened to present 
organization for the study of 
problems of car maintenance 
and operation 


is difficult to see how they can acquire this familiarity if 
individual foremen and supervisors are held so tightly 
to their respective jobs that they seldom get an oppor- 
tunity to visit other car repair points or attend gather- 
ings of car men. 

Unquestionably, therefore, it is very much in the in- 
terests of each railroad to send as many leading car men 
as practicable to the annual meetings of the Car De- 
partment Officers’ Association. Constructive programs 
are provided. The relatively small expense entailed is 
insignificant when compared with the amount which may 
be saved as a result of giving car men an opportunity 
to get together once a year, compare notes, discuss 
mutual problems and disseminate information regarding 
the latest practices in car departments. 

The possibilities and potential importance of the Car 
Department Officers’ Association are emphasized in an 
editorial published on page 452 of the November, 1938, 
Railway Mechanical Engineer, which says in effect that, 
with the proper leadership and direction, the association 
may be developed not only to improve the knowledge, ac- 
quaintance and morale of car department supervisors 
but serve as a valuable adjunct to the A. A. R. Mechan- 
ical Division, in no way overlapping or duplicating the 
work of this important organization. 

Apparently mechanical-department heads can take 
hardly a more constructive single action in the interests 
of increased economies in the car department and hence 
better railroading than to support whole-heartedly the 
Car Department Officers’ Association. This means pri- 
marily to recognize the soundness of its objectives and 
help the attainment of these objectives by sending as 
many supervisors as practicable to the annual meetings. 
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Locomotive Operation Completely Covered by 


Fuel and Traveling Engineers 


J. R. Jackson, President 


Tue Railway Fuel and Traveling Engineers’ Associa- 
tion, as now organized, is a happy combination of two 
important groups of railroad men—namely fuel super- 
visors and representatives of locomotive service, primarily 
traveling engineers. The association membership also in- 
cludes representatives of companies engaged in the pro- 
duction of fuel, either coal or oil, fuel-handling devices, 
locomotive fuel-saving accessories or anything which 
contributes to fuel economy and improved locomotive 
operation, 

The organization of fuel men, formerly known as the 
International Railway Fuel Association, held its first an- 
nual meeting in Chicago in 1908 and was designed to 
concentrate the attention of railway officers on all phases 
of the problem of effecting economies in fuel consump- 
tion which, at that time, were particularly feasible and 
desirable. The association grew rapidly in size and im- 
portance and at one time had a membership of over 
1.200. It adopted an aggressive and constructive policy 
of education in fuel saving methods which has been 
credited with much of the success of the railroads in 
reducing unit fuel consumption and cost figures. 

In the ten-year period from 1920 to 1930, for example, 
the unit fuel consumption in pounds of coal per 1,000 
gross ton-miles, not including the weight. of the locomo- 
tive and tender, was reduced from 197 lb. to 138 1b., or 
30 per cent. Similarly in passenger service, the pounds 
of coal per passenger train car mile dropped from 18.8 
Ib. to 14.7 Ib. or 22 per cent. One reason for the effec- 
tiveness of this association of fuel men was the fact that 
it offered a common meeting ground for both railway 
and fuel supply company representatives, with the result 
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With the October meeting this 
association begins its third year 
as the amalgamation of the two 
strongest of the voluntary me- 
chanical organizations —The as- 
sociation provides a single 
forum for the problems of loco- 
motive service 


that improved practices in the inspection and preparation 
of fuel were developed and generally applied. 

In 1936, as the result of a demand for greater econ- 
omy and less overlapping in the work of various railway 
associations, the International Railway Fuel Association 
was consolidated with the Traveling Engineers' Associa- 
tion under the name “Railway Fuel and Traveling En- 
gineers’ Association.” The original T. E. A. was organ- 
ized in 1893 and held 38 annual conventions up to and 
including the last meeting in Chicago, September, 1930. 
This association had a remarkable record of usefulness 
and at one time boasted a membership of over 1,600. It 
was devoted to all phases of improvement in locomotive 
service including fuel economy, however, and hence 
overlapped the work of the International Railway Fuel 
Association to a certain extent. The union of these two 
associations, therefore, in a single aggressive group was 
obviously in order and very much in the interests of the 
railroads as well as the two associations. 

The Railway Fuel and Traveling Engineers' Associa- 
tion is now holding its third annual meeting this month 
at the Hotel Sherman, Chicago. A high point in the 
program this year, which will be enjoyed jointly by the 
members of the four associations meeting at the same 
time this year, is the opening address on training super- 
visors by L. W. Baldwin, president, Missouri Pacific. 
Air brake subjects will be presented on the afternoon of 
the first day, also possible fuel economies in power-plant 
operation. On the second day, devoted to mechanical 
design features, the following general subjects will be 
considered: New locomotive economy devices, mainte- 
nance, steam turbine locomotives, utilization of locomo- 
tives and firing practice. The third day, designated fuel 
day, is allotted for the consideration of such subjects as 
fuel wastes and losses, fuel records and statistics, prepara- 
tion of washed and dried coals, etc. 

This well-balanced program is typical of the Railway 
Fuel and Traveling Engineers’ Association. It is typi- 
cal of the comprehensive, well-edited and instructive 
year book put out by the association. It is typical 
of the service which this association endeavors with 
notable success to perform for individual members and. 
through them, to the railroads they represent. 
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The Boiler Makers 


Association 


W. N. Moore, President 


An organization of demon- 
strated independence and re- 
sources continues to keep in 
vital touch with the problems 
of boiler maintenance and boil- 


er-shop operation 


T usovcnour its history the Master Boiler Makers’ 
Association has enjoyed the respect and confidence of 
the managements of American railways to a high degree. 
Its programs have always been intensely practical and 
have wielded a wide influence in hastening the spread of 
knowledge concerning all developments affecting boiler- 
shop practice and boiler maintenance, as well as in 
crystallizing the formation of sound opinion in its com- 
mittee reports and symposia on details of practice. It 
is not one of the largest mechanical-department associa- 
tions, but the quality of its proceedings has built up a 


strong interest in the work of the association through- 


out its particular field of activity. 

Two master boiler makers’ associations of similar 
purpose but differing in the field covered were organized 
in 1902. These were the International Railway Master 
Boiler Makers’ Association and the Master Steam Boiler 
Makers’ Association. They came together by amalgama- 
tion in 1907 and reached a peak in membership of 631 in 
1919 during the period of federal operation of railways 
in the United States. The work of the association con- 
tinued successfully throughout the prosperous years fol- 
lowing, but it was the depression which brought out the 
particular quality of independence possessed by this 
organization. 

During the depression the Master Boiler Makers' 
Association suffered from the curtailment of meetings 
just as did all other organizations in the railroad field. 
Unlike most of the others, however, it did not accept 
its fate with resignation. When meetings were impos- 
sible, through the energy and ingenuity of its officers, 
the association organized two “conventions in print," the 
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first being distributed in 1931 and the second in 1933. 

Then followed a limited business meeting of the asso- 
ciation in 1935, and a meeting in 1937 at which no 
restrictions were placed on attendance. At the time of 
the 1937 meeting the association had a membership of 
152, an increase of 87 from the time of the limited 
meeting in 1935. 

Again in 1938 the activities of the association were 
somewhat curtailed in that a business meeting was held 
instead of the usual full association convention. Con- 
sidering the difficulties through which this association 
has passed since 1930, it was a real accomplishment to 
be able to announce the waiving of dues for the current 
year. 

But it is not the history of an organization, no matter 
how excellent its record, which recommends it for the 
support of its own constituency and of railway manage- 
ments generally; it is the quality of its work and the 
influence of its programs on the daily work of its mem- 
bers. The program of the meeting to be held this month 
at the Hotel Sherman, Chicago, carries its usual quota 
of intensely practical topics. One of these topics, which 
has been under consideration for several years, is pitting 
and corrosion of locomotive boilers and tenders. This 
year, as in the past several years, the study of the prac- 
tical aspects of this problem are supplemented by a con- 
tribution from an expert in its scientific aspects. 

The association is also showing its foresight with re- 
spect to its shop problems by scheduling a paper on 
apprenticeship. Its work this year justifies a continuance 


of the confidence in which the association has long been 
held. 
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Trends in the Develepment of 


Machine Tools 


As this is being written there are many evidences that 
the railroads of this country are facing the possibility of 
increases in traffic that may establish new carloading 
records. It is a foregone conclusion that with a rise in 
industrial activity the railroads will be called upon to 
provide that backbone of volume transportation which no 
other agency is as well equipped to furnish. The ability 
of the roads to meet this increasing demand will depend 
on two important factors, equipment and men. 

It is the equipment situation which immediately comes 
into the limelight when prospects of increases in traffic 
appear and the problem of furnishing sufficient. equip- 
ment is one that can be solved, in so íar as the roads 
themselves are concerned, primarily bv throwing into 
high gear the activities of repair shops and stepping up 
the output of repaired and rebuilt cars and locomotives. 
In those cases where insufficient equipment exists or 
where equipment is in such condition as to make its 
repair or rebuilding of questionable certainty from an 
economic standpoint, it is fortunate that the industries 
which serve the railroads are in excellent position to 
make up the immediate deficiencies. 

No one will question the vital importance of the rail- 
road repair shops in the present situation, and because 
they are such an important link it is in order to speculate 
upon the conditions that surround their ability to pro- 
duce and the factors which can contribute to an increase 
in their efficiency. In this latter respect there is no part 
of their facilities which has such an important all-around 
bearing on the efficiency of output as modern machine 
tool equipment. This being the case it is only fair to 
assume that to outline the developments that have taken 
place in the machine tool field in recent years and the 
influence of these developments on that kind of work 
which railroad shops are called upon to perform will 
provide a basis upon which to determine whether or not 
the shops are now in the best of condition to meet the 
demands that are to be made upon them. 

Contrary to many opinions the railroad shop, as re- 
gards machine tool equipment, depends, for the most 
part, on general purpose machines rather than those 
designed for special purposes. Except for large, heavy 
duty machines used especially for the purpose of turning 
the treads of car wheels and locomotive tires the entire ma- 
chine tool equipment of the average railroad shop is made 
up of units that are designed to perform the basic metal- 
working functions of turning, boring, milling, planing 
and grinding. Moreover, because of the fact that rail- 
road machine work is a problem of producing a variety 
of parts in relatively small quantities rather than the 
production of large quantities of identical parts, special 
machines and special equipment are necessarily limited 
in application. So, in considering the adaptation of the 
modern machine tool to this kind of work it is important 
to know what has taken place in the development of the 
engine lathe, turret lathe, boring mill and vertical turret 
lathe, milling machine, planer and grinder that will con- 
tribute to an increase in output on the kind of work that 
has to be done. 

The designers and builders of machine tools, regard- 
less of the type, have had as a common objective the 
production of a tool that would remove greater quan- 
tities of metal in a given amount of time with a resulting 
accuracy of finish held to closer tolerances than ever 
before. Increases in metal-removing capacity depend 
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upon a tool steel that will stand up under heavy cuts 
and, this having been provided, certain inherent changes 
in machine design leading toward heavier construction 
and better power transmission systems.  Thereíore a 
decided trend has been that toward the use of better ma- 
terials, such as heat treated alloy steels, in the construc- 
tion of all machine parts and toward greater weight 
which after all is necessary to insure the rigidity which 
eliminates vibration, increases the life of cutting tools 
and promotes greater accuracy. Ground gears, high- 
speed shafts running in anti-friction bearings. moving 
parts flooded in oil and more generous supplies of coolant 
to cutting tools are accessory factors which contribute 
their part to increased capacity. 

The physical ability of the machine to remove more 
metal in a given time is only part of the story. When 
all factors are considered, production in finished parts 
at the end of a day is dependent upon reducing the 
“floor-to-floor” time on each piece to an absolute mini- 
mum. The part under consideration may be one requir- 
ing only one cutting operation or it may require sev- 
eral operations. If it is a one-operation job then the 
important factor is the ability to take heavy cuts at 
high speed and finish the job to the required degree of 
accuracy and quality of finish without loss of time. It 
is in the multiple-operation jobs where the machine 
designer has really made great strides in the last few 
years. Where a few years ago the lathe, planer, boring 
mill or milling machine performed one operation at a 
time the machine of today has combined the advantages 
of multiple cuts and additional cutting heads to make 
it possible to do two or three steps in the finishing 
process in less time than the older machine took to per- 
form one step. The ability to make multiple cuts has 
been brought about by the development of tooling equip- 
ment which is responsible for the great increase in the 
range and capacity of standard machines. 


Controls Play Important Part 


A large part of the ability of modern machine tools 
to remove greater quantities of metal in shorter periods 
of time is due to control mechanisms—both integral 
and accessory—that enable an operator to make changes 
in speeds and feeds, and to start and finish operations 
with a facility and precision that did not exist in the 
machine tool of a few years ago. The development in 
electrical controls has not only greatly simplified the 
problem of starting and stopping a machine but has per- 
mitted the application of many devices that add greatly 
to the speeding up of the machine while at the same 
time making it a safer machine to operate. The use ot 
automatic electric limiting devices has gone a long way 
toward making the modern machine tool fool-proof. 

Hydraulic drives and controls have contributed im- 
measurably to the increase in usefulness of certain types 
of machines. The hydraulic drive, with its stepless speed 
adjustment and uniform cutting pressure, make it pos- 
sible to produce finer finished work on planers, slotters 
and shapers and the higher return ratio of this type drive 
contributes to a substantial reduction in machining time. 


Wheel Shop Machinery 


High train speeds in both passenger and freight serv- 
ice have had the effect of making obsolete the existing 
machine tools used for wheel work. The older ma- 
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chines are not capable of turning wheels to standards 
of accuracy that are now demanded. In addition to the 
demand for increases in production there is now a posi- 
tive demand for closer tolerances which the older ma- 
chines can not meet. In rolled-steel car wheel work 
present operating conditions require that wheels be per- 
fectly round and smoothly finished. In addition it is 
considered by some roads desirable to balance wheels 
and this factor, plus the element of thorough inspection, 
has resulted in the development of special machines 
which the wheel manufacturer is using to finish the 
plates of rolled steel wheels. 

It is the turning of wheel treads, however, that pre- 
sents the real problem as far as the railroad shop is 
concerned and it is in car wheel turning machines that 
developments have taken place of major significance. 
The new machines are capable of taking heavier cuts at 
40 to 50 per cent higher cutting speeds and new tooling 
methods have made it possible to produce a smooth, 
chatter-free surface at higher finish-cut speeds than are 
used in the roughing cuts. The new machines, too, are 
designed to permit the turning of wheel sets equipped 
with roller bearings without the necessity of removing 
the bearings from the axles. In summing up the advan- 
tages of the new designs in wheel turning machines it 
is said that the ability of the machine to turn out work 
is limited only by the tool steel. 

In reviewing the development in the machine tool field 
and its influence on the railroad shop one or two 
facts stand out. Five years ago the average age of 
machine tools in the average well-equipped railroad shop 
was over 20 years. Five years have gone by during 
which the railroads have bought comparatively little 
in the way of modern shop tools. The major de- 
velopments in machine tools have been introduced dur- 
ing the past five years. The machine tool inventory of 
the railroads today is made up of units that fall far 
short of being able to compete with the machines that 
are available today. It is upon these obsolete machines 
that a substantial part of today’s repair dollar will be 
spent and it is obvious that part of it will be wasted. 
Only an intelligent program of shop equipment replace- 
ment will eliminate such waste from future operations. 
The tools with which to do it are available. 


Diesel-H y draulie 


Locomotive 
(Continued from page 386) 


end of the Diesel engine. The operation of the con- 
verter does not depend upon the pressure developed by 
this pump. Its function is to keep the converter filled 
with oil. The flow of oil through the converter will be 
less than 20 gal. per minute. Auxiliary equipment cools 
the converter oil. 

A selective two-speed gear box with a gear ratio of 1 
to 2.5 is bolted directly to the housing of the torque 
converter. It has two identical and interchangeable gear 
sets with their positions reversed on the shafts so that 
two identical pinions and gears are always in mesh. 
The hydraulic clutch consists of plates with annular 
V-grooves which match a set of pistons carried in a drum 
attached to the shaft. The clutch plates form the hub 
of the gear. 

To engage the clutch, pressure is applied to the pistons 
by oil supplied by a small high-pressure pump coupled 
to the torque-converter pump. To change from low to 
high gear, the shifting valve is moved by the operator 
from low to neutral to high positions. This relieves the 
pressure behind one set of pistons and applies pressure 
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to the other set of pistons. It is not possible to engage 
both clutches at the same time as the oil supply to them 
passes through the shifting valve. 

The locomotive with its load can be started in high or 
low gear without causing damage to the engine or the 
transmission due to the use of the hydraulic torque con- 
verter. As most of the slip during clutch engagement is 
taken up by the converter, the clutch wear is said to 
be very small and the clutches can be of the quick- 
gripping type. Road shocks are not transmitted to the 
engine, or engine shocks to the road bed, because there 
is no mechanical connection between the engine and the 
transmission. 

The reversing transmission is rigidly held in position 
at the rear of the locomotive by wedges and bolts. It 
is of the compound type in order to obtain the necessary 
speed reductions with gears of proper dimensions. To 
obtain equivalent wearing properties and to divide the 
wear on both sides of the gear teeth, the first speed re- 
duction is by two spiral bevel pinions with the drive 
shaft passing, with clearance, through their bores. This 
shaft carries an external-internal-tooth type of clutch 
which will engage either pinion to produce the forward 
and reverse motion of the locomotive. These pinions 
drive a large spiral bevel gear mounted on the hub of a 
herringbone pinion. This pinion drives a large herring- 


bone gear mounted on the shaft of a second herring- 
bone pinion which, in turn, drives the herringbone gear 
on the jackshaft. 

The gears and shaft are accurately machined and 
An oil pump in the trans- 


mounted on roller bearings. 


A aa a a a n 


The 400-hp. Hamilton-M.A.N. Diesel engine with hydraulic torque 
converter and two-speed gearbox 


mission supplies oil to the gears and bearings mounted 
in the upper part of the gear case and furnishes the oil 
pressure to operate the forward and reversing interlock. 
A self-aligning coupling of the external-internal-gear 
type connects the reversing transmission through the 
two-speed gearbox to the hydraulic driving unit. 

The torque converter permits the constant horsepower 
of the Diesel engine for any given throttle setting to be 
converted into varying combinations of locomotive speed 
and driving-wheel torque automatically, depending upon 
the traction demand of the load on the locomotive. At 
a demonstration at the Willard, Ohio, yard of the Balti- 
more & Ohio during the summer the performance of 
the locomotive was shown by starting, accelerating, stall- 
ing, restarting and holding a load of 300 tons on a 5 per 
cent grade through the hydraulic transmission. Through- 
out the demonstration the engine continued to operate 
without overload, its load and speed under throttle 
control. 
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Power Reverse Gear 
Operating Valve 


The new Type M-3 power reverse gear operating valve, 
now being extensively introduced by the Barco Manu- 
facturing Company, Chicago, is said to have given satis- 
factory results in over 600,000 miles of high-speed pas- 
senger test service. The valve is designed to assure 
equal total pressure on each side of the piston, except 
when the point of cut-off is being changed, thereby 
eliminating the usual cause of creepage. The cut-off 
position selected is held accurately, even in the event of 
failure of the air supply due to a broken pipe or other 
cause. These results are obtained through the applica- 
tion of check valves, in the admission ports between 
the admission valve and each end of the cylinder. Air 
can be exhausted from the cylinder through separate 
exhaust ports only by opening the individual poppet 
exhaust valves. 

The theory of the balanced power-reverse gear is that 
the greater total pressure on the rear of the piston, due 
to the piston rod on the front of the piston, forces the 
piston ahead until the pressure per square inch on the 
piston rod end builds up to a point where the total pres- 
sure balances the total pressure on the back of the piston. 
Actually, however, as soon as the pressure builds up in 
front of the piston beyond the reservoir pressure, the 
higher pressure goes back into the line and the unbal- 
anced condition continues, causing the piston to fluctuate, 
or travel back and forth, continually. 

With the check valves interposed, as in the Barco 
M-3 valve, the air in the cylinder cannot come back into 
the supply line through the admission ports, thereby 
allowing the pressure per square inch ahead of the 
piston to increase until the total pressure is the same 
on each side of the piston, providing an accurately 
balanced condition. 

A further feature of the M-3 valve is that in the 
event of breakage of the air supply pipe or failure of 
air, the reverse gear maintains its position, as the air 
cannot get back out of the cylinder through the admission 
valve. The air can be removed from the cylinder. only 


by moving the quadrant lever and opening one of the 
poppet exhaust valves. 

The M-3 valve is equipped with a double air-supply 
inlet, with ball check provided, so that an auxiliary air 
supply pipe may be applied and used in the event that 
With this 


the regular air supply pipe breaks or fails. 


Barco type M-3 power-reverse-gear operating valve with separate inlet 
and exhaust valves 
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arrangement, locomotive failures from broken air sup- 
ply pipes may be eliminated, as in the event of failure 
of the supply pipe, it is only necessary to plug the broken 
pipe and proceed with the air through the auxiliary pipe. 
As the air remains in the cylinder, the valve motion will 
maintain its position without damage. 

The Barco Type M-3 dual control operating valve is 
applicable for use with all types of power reverse gears. 


T-Z Brake Hanger 
Wear Blocks 


The T-Z Railway Equipment Company, Chicago, has 
recently brought out and placed on the market a pair 
of wear resisting blocks for use in connection with the 
brake beam hanger brackets of railway car trucks. The 
object of these wear blocks is to relieve the hanger 
brackets of direct wear by the link hangers supporting 
the brake beams. 

These blocks are designed, as regards size and shape, 
to fit into the design of truck side bracket approved by 
the A. A. R. Committee on Brakes and Brake Equip- 
ment and to be secured within the recess of the bracket 
by the method recommended by that committee. 

In order to give long service the blocks are made of 
cast steel and with strength sufficient to withstand the 
alternate stresses imposed by the link hangers in serv- 
ice. They may be readily removed from their recesses 
in the pockets of the hanger brackets which form an 
integral part of the truck side frame. 

The blocks have large bearing surfaces to minimize 
the wear on the truck hanger brackets. The lower one 
has a full half circle bearing surface for the link hanger 
in order to decrease the tendency of both block and link 
hanger to wear. The upper one has clearance to permit 
oscillatory movement of the link hanger and to prevent 
binding of hangers and blocks, at the same time provid- 
ing adequate resistance and strength against upper 
thrust during the operation of the brakes. 

To keep the blocks in alignment they have a male and 
female joint arranged at right angles to the bearing sur- 
faces for the link hangers and, as they bear against the 
semi-circular part of the bracket recesses and with the 
retaining bolt fully surrounded by both the blocks, move- 
ment in any direction is rigidly resisted. 


Brake-hanger wear blocks developed by the T-Z Railway 
Equipment Company 
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EDITORIALS 


Is the Repair Shop 
Equal to the Job? 


Early in September, when freight car loadings were 
still over 100,000 cars below the present figure, the 
A. A. R. gave out a prediction that the railroads of this 
country could handle a 45 per cent increase in traffic 
by repairing approximately 200,000 freight cars and 
8,000 locomotives then awaiting repair. In the short 
space of five weeks the loading figures have jumped to 
over 800,000 cars and seem to be headed for still 
higher levels. Reports are coming in from all parts of 
the country of repair shops being put on longer working 
hours and furloughed employees being recalled to the 
job. 

Regardless of whether the traffic that the railroads 
will probably be asked to handle can be taken care of 
without difficulty or not there is one certain fact and 
that is that the car and locomotive repair shops of this 
country are going to be called on to deliver maximum 
output as long as the present emergency lasts, for it is 
upon the shop that the burden of producing today's 
motive power and rolling stock rests. 

It is not strange that when the shops are shut down 
it is a rather difficult matter to get railroad management 
to give much serious consideration to the matter of the 
equipment of shops and enginehouses but when business 
picks up suddenly and the pressure of demand for cars 
and locomotives becomes acute then too the question of 
the adequacy of shop equipment becomes acute. 

Two incidents have recently come to our attention 
that bring home a rather important lesson concerning 
shop equipment—both cases having to do with machine 
tools. Recently, in a back shop on a medium sized road 
it became necessary during a period of curtailed opera- 
tions for several of the foremen to roll up their sleeves 
and turn out a couple of emergency jobs in the ma- 
chine shop. Without giving too much thought to the 
implications of his remarks one of the foremen com- 
plained about the condition of the machine on which 
he had been doing the work and said that he didn't 
see how the regular machinist was ever able to to do 
a good job on such a machine. 

Here were four lessons driven home all at once: 
first-hand knowledge concerning the actual and inade- 
quate condition of an obsolete machine tool ; the realiza- 
tion that a highly paid mechanic had been working 
under the handicap of poor tools; the consciousness on 
the part of the foreman that he was the one who was 
responsible for the condition of that machine and that 
it is his responsibility to recommend its replacement ; 
and finally the knowledge that an obsolete tool not only 
throws away the company's money but stands in the 
way of maximum output when the pressure is put on. 
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The other incident comes from a machine tool sales- 
man who reports having tried for over five years to sell 
a new machine in a certain railroad shop to replace one 
that is over 30 years old. The old machine had been 
repaired again and again until it is no longer possible 
to fix it in a manner that would make it possible to 
do accurate work. Still the shop engineer insisted that 
he could not recommend the purchase of a new ma- 
chine because the net savings to be expected from it 
amounted to such a small percentage of the necessary 
investment. 

"What are you going to do when the machine finally 
gives out completely?” asked the salesman. “Well, 
then well have to buy a new one, I guess," was the 
reply.. And, this incident well portrays the situation in 
many shops. Many of the shop tools have gone be- 
yond the point where they can deliver the output and 
the accuracy demanded today. Faced as they are with 
the need for making every repair dollar do the work 
of two the roads should quickly survey the shop situa- 
tion and acquire the necessary replacement units without 
delay. 


Training of Supervision 


A unique experiment was made at the Corfference on 
Human Relations in Industry at Silver Bay, N. Y., last 
month. A group of foremen from several industries sat 
about a table on the platform and discussed before the 
audience the question of what supervision expects of 
management. A by-product of this discussion was the 
apparent fact that when these men started in as super- 
visors—not so many years ago by the calendar, for ap- 
parently none of them was near the age of retirement — 
the common conception of a foreman was a hard-fisted 
driver. Today, on the other hand, although some of 
the old-fashioned foremen are still doing business, the 
general conception of a foreman is that of a man who 
understands human nature and is skilled in dealing with 
it. True, he must understand thoroughly shop methods 
and practices and the technical side of the job. Not 
the least of his functions, however, must be that of so 
dealing with the workers as to maintain their confi- 
dence and secure maximum performance from them. 
The mechanical department is now busily engaged in 
enlarging its personnel, and undoubtedly it will be nec- 
essary to furnish additional supervision as its activities 
expand. Unfortunately the practices of the more ad- 
vanced industries in selecting and training supervision 
have not been followed in the railroad mechanical de- 
partment. Many industrial organizations keep a care- 
ful record of the performance and abilities of the work- 
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ers and are prepared at all times to make promotions 
from the ranks. Such promotions are not made on the 
record of the worker solely on the basis of his technical 
and craft ability, but he must possess those talents 
which are necessary for a successful supervisor. More- 
over, when he is promoted he has either already re- 
ceived some coaching in how to handle the human ele- 
ment, or steps are immediately taken to sce that he does 
receive training of this sort. 

Very, very few efforts have been made by railroad 
mechanical departments either to be prepared promptly 
and with assurance to select men for promotion, or to 
train them to succeed as supervisors. If industry has 
found it a paying proposition to see that the supervision 
is properly trained, the same thing should also hold 
true of railroad organizations. 

A wealth of helpful material is available. 
communities the railroad supervisors can take advan- 
tage of foreman training courses or executives clubs 
conducted by men from the industries in the same dis- 
trict. In other instances, capable instruction can be 
furnished for a group of railroad men at reasonable 
cost, which undoubtedly would be many times repaid 
in the increased efficiency and effectiveness of the 
supervisors. 

The railroads will face a pretty stiff proposition in 
the months to come and the mechanical department 
must bear a large share of the increased burden. Surely 
no stone should be left unturned to prepare adequately 
to meet the situation. The training of supervisors is 
of first importance and is a paying proposition under 
any conditions, but of vital importance under present 
conditions. ` 


In some 


Riding Qualities of 
Passenger-Car Trucks 


On another page in this issue will be found a thought- 
ful discussion of the riding qualities of passenger-car 
trucks. The author, Dr. Giesl-Gieslingen, is favorably 
known to many of our readers as an engineer, which 
means that his approach to such a problem is quite the 
reverse of superficial. 

Several railroads in the United States have already 
been working on the improvement of trucks to produce 
better-riding passenger cars of conventional weight as 
well as of the lightweight variety, and they have, no 
doubt, closely approached, if they have not arrived at, 
an agreement with the author's statement of fundamen- 
tals. In the main, however, the need for improvement 
has become evident where speeds have been most 
sharply increased. Since such increases in speeds have 
largely been associated with lightweight trains, interest 
in the question has not spread far beyond the roads 
where these trains are in service. 

As schedules are more and more widely stepped up, 
the consciousness that conventional trucks are not the 
last word is bound to spread. This will occur not alone 
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because of the increase in rates of acceleration of oscil- 
lations normally to be expected with increases in speed, 
but because a whole crop of new critical speeds will be 
encountered at which oscillations build up to violent 
proportions. f 

These two conditions—i.e., the increase in accelera- 
tion rates of normal oscillations and the entering of a 
range of new critical speeds—suggest two of the fun- 
damentals touched on by the author of the article in 
question: first, the need for softer springs which in- 
crease the amplitude but reduce the rate of acceleration 
of oscillations: second, light, rigidly aligned truck 
frames with little or no spring protection from the 
axles, to eliminate critical speeds arising from lateral 
periodicity of the truck and the vertical oscillatory 
periodicity of the truck frames on the journal-box or 
equalizer springs. 

Supplying softer springs has not proved a difficult 
problem, To produce a passenger-car truck frame light 
enough and strong enough so that neither it nor the 
journal bearings need protection from road shocks is 
less simple. In approaching this problem, however, it 
should be remembered that in each pound of weight 
lies the source of the inertia force against which 
the structure of which it is a part must be protected, 
and that weight poorly distributed adds less to the 
strength of the structure than it does to the force which 
tends to destroy it. 


Economies 
From Streamlining 


The general opinion of railway engineers in this country 
is that the value of streamlining a locomotive rests 
fully as much, and probably more, in improved public 
appeal than it does in reduced fuel consumption. With 
proper design, however, it cannot be questioned that a 
certain amount of decrease in head-end air resistance is 
experienced. In that connection, some figures, originally 
published in a German technical paper and quoted in 
the Railway Gazette of London may be of interest. 

According to the article quoted, tests of a Class-03 
standard two-cylinder Pacific locomotive of the German 
State Railway, showed that this locomotive, fully 
streamlined and operating at 62 m. p. h. can develop 
1455 drawbar horsepower, against 1,375 drawbar 
horsepower for a partly streamlined locomotive and 
1.260 drawbar horsepower for an unstreamlined loco- 
motive. At 87 m. p. h., the gain had increased to 385 
drawbar horsepower, equivalent to 48 per cent, the 
maximum outputs being 1,185, 1,015 and 800 drawbar 
horsepower, respectively. 

With the relatively larger Class-05 Pacific locomo- 
tive üsed on the fast Berlin-Hamburg runs, the coal 
consumption per drawbar horsepower hour was said to 
average 2.45 Ib. at speeds of 60 to 62 m. p. h., as non- 
streamlined Class-03 locomotives have a consumption at 
the same speed of 2.75 Ib. At a speed of 100 m. P. h. 
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the 4-6-4 locomotives consume 3.35 lb. per drawbar 
horsepower. Experience with the Class-03 Pacifics 
over a year in ordinary service, which includes both fast 
running and quite an appreciable proportion of slow 
running, is said to confirm the value of streamlining, 
the economy in coal consumption per mile being 11.5 
per cent, and per-ton mile 15 per cent. 


What Car Men 
Are Thinking About 


Both the Chicago Car Foremen’s Association and the 
Northwest Carmen’s Association devoted their opening 
Fall sessions to the discussion of various questions and 
problems associated with the interchange of freight car 
equipment. The views expressed did not pretend to be 
authoritative, but were simply submitted as information 
with a view to correcting misconceptions and clarifying 
viewpoints about various phases of interchange rule 
applications. 

Typical of some of the questions asked were the fol- 
lowing: Why is it necessary to scrap an axle on ac- 
count of a long journal, or worn collar? What facts 
justify placing the responsibility for cut journals on the 
handling or delivering line? If dust guards are essen- 
tial and mandatory in the event of wheel changes, why 
should they not be maintained when the truck is dis- 
mantled for bolster or spring plank repairs, and a 
charge permitted if defective? What is the minimum 
and maximum standard practice height between the top 
of the coupler shank and the bottom of the buffer or 
deadwood? In charging for the application of safety 
bars by welding, is the welding on each side of the 
spring plank considered a new weld? What is the cor- 
rect way to determine whether the flat spot on a car 
wheel is new or old? Why should not slid flat wheels, 
in connection with defective air brakes, be considered 
an owner’s defect? Is it proper or improper to make 
out a defect card if a tank car has a metal plug screwed 
in place instead of a safety valve, this metal plug evi- 
dently having been applied when the tank car was built? 

Some interest may attach to the answers given to a 
few of these typical questions. For example, in reply 
to the query about scrapping axles on account of long 
journals, the thought was expressed that a great deal 
of money is being wasted at the present time by scrap- 
ping journals which are over the wear limit in length, 
due to collar wear, and that it might be feasible to save 
a large proportion of this expense by the application of 
journals without outside collars, a design which is said 
to have given good results in test service on cabooses 
and other special cars. In this connection, apparently 
not enough attention is being paid to the smooth re- 
finishing of collars after being cut, with the result that 
the rough surfaces cut into the brasses, causing ex- 
cessive wear and subsequent early scrapping. 

The question of making car owners responsible for 
cut journals keeps bobbing up from time to time and 
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there is apparently increasing sentiment among many 
practical car men that the advantages of this radical 
change in previous practice might offset its disadvan- 
tages. The subject has been carefully considered in the 
past, however, by the A. A. R. Arbitration Committee 
and it is doubtful if the present rule will ever be changed, 
owing to the fact that cut journals are due to many 
causes, some of which, including waste grabs, are the 
result of operating conditions and cannot fairly be 
charged to owners, especially when they are private 
car companies. 

In discussing push-pole pocket damage, which is an 
owner’s defect, the question was asked if repairs are 
chargeable against the owners when associated with 
safety appliance damage, and is the latter chargeable to 
the owner. There was some sentiment to the effect that 
safety appliance damage in connection with damage to 
the push-pole pocket would make it a handling line 
responsibility, but the preponderant opinion was that 
two owners’ defects do not make a delivering line de- 
fect. In other words, push-pole pocket damage is an 
owner’s defect, and safety appliance damage is an own- 
er’s defect, unless involved with other delivering line 
defects; therefore, push-pole pocket damage and safety 
appliance damage, with no other Rule 32 condition, 
would both be owner’s defects. 

The discussion of these and other similar questions 
before the various associations of railway car foremen 
throughout the country serve a definitely useful pur- 
pose and should be encouraged, always with the under- 
standing, of course, that the answers to the questions 
are accepted with reservations, as the A. A. R. Arbi- 
tration Committee is the final authority. 


The Laboratory and 
Service Performance 


In the last analysis, the best-equipped laboratory can- 
not of course duplicate service conditions which pro- 
vide the rigid yard stick by which the performance of 
all types of new railroad equipment and appliances 
must be measured. It is especially unwise to draw 
hard and fast conclusions from laboratory tests of 
small-scale models which, however, have the advantage 
of being less expensive to conduct and frequently serve 
a very constructive purpose in pointing the way to im- 
provements in design which may subsequently be given 
the acid test of road service. 

One of the principal advantages of carefully con- 
ducted laboratory tests is that the test conditions can 
usually be controlled so as to study one variable at a 
time and analyze its effects. While any conclusions 
drawn must be subject to subsequent check in road 
service, it cannot be questioned that laboratory tests, 
utilizing the modern testing equipment and methods, 
take much of the guess work out of problems associated 
with the design of railroad equipment and appurte- 
nances and hence serve a most useful purpose. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Shop Lifting Devices— 


Faetor of Safety 
By A. D. Hollis 


Right now is a good time to check over shop-lifting 
devices for proper factor of safety; to anneal them, to 
whitewash and hammer-test the stressed parts. In ex- 
amining shop-made lifting tools it will be found that 
most of them have an excessive factor of safety, and are 
so heavy that they are awkward to handle. This is not 
usually a serious defect, because railroad tools are sub- 
ject to all kinds of abuse. Occasionally, a shop-designed 
tool will be found with a very low factor of safety. Loco- 
motive parts are heavier than they were 20 years ago, 
and the crane attachments may not have kept up with 
the procession. High wheel locomotives have come back 
and tires and wheels have greatly increased in weight. 


Proper Factor of Safety 


The ratio of the ultimate strength of the material to 
the working stress is the factor of safety, a term which, 
for several reasons, is misleading. A tool or structure 
with a factor of four cannot resist successfully loads 
Íour times as great as the maximum specified for safe 
working stress. Deformations will occur. In use, the 
factor of safety is really a divisor. The factor of safety 
is derived by taking the product of four other factors. 
The first of these is the ratio of the ultimate strength of 
the material to its elastic limit, somewhat less than two 
in the case of iron and steel ; so this factor is considered 
to be two. The second factor depends on whether the 
load is static or variable. This factor is one (or may be 
omitted) for a steady load, and is two for a load varying 
between zero and a maximum such as occurs in connec- 
tion with crane hooks, chains, etc. If the stress alter- 
nately is tension and compression (at the piston rod of 
a steam engine), then this factor is three. The 
third factor concerns the method of applying the load, 
and for suddenly applied loads (not impact loads) is 
two. The loads occurring in crane operation are sudden 
loads. Another factor is sometimes added to cover un- 
known conditions like deterioration, overloading, etc. 
The first three factors (two times two times two) have 
produced a factor of safety of eight, which appears to 
allow an excessive margin of safety as shop tools are 
supposed to be intelligently used and inspected. 

Figure 14 shows a convenient tripod-like arrangement 
of hooks used to handle locomotive tires. As in the case 
of a chain cluster, the angle at which the stressed mem- 
bers are used increases the stress and reduces the factor 
of safety. The central member to which the legs are at- 
tached is ruggedly designed and may be a forging, or a 
piece of 5@-in. boiler plate cut and bent to suit, and has 
an excessive factor of safety. The legs are flattened at 
the upper end, where the pin hole is drilled, so that they 
will not fail by pulling out at the eye. The capacity of 
the device is limited by the shearing strength of the three 
pins that secure the legs to the central member, and is 
not difficult to figure. The stress is greatest when the 
legs are spread wide, as is necessary to handle the largest 
locomotive tires. 
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An &0-in. (outside diameter) driving wheel tire 334 
in. thick weighs about 1.600 Ib. . If the tire could be 
lifted with the legs straight this would place a load of 
533.3 Ib. on each leg of the hook cluster. Used at an 
angle of 15 deg., as shown, the tensile stress on each leg 
and the shearing stress on each pin would be 2,059 Ib. 
The stress is inversely proportional to the sine of the 
angle at which the stressed member is used. If 5$-in. 
rivets were used for pins the tool would have a factor 
of safety of more than 5 when used at an angle of 15 deg. 

This tool might be overloaded by using it to handle 
a tire and wheel assembled. The weight of a large main 
wheel center, including the lead in the counterbalance 
and the tire, would be about 5,700 Ib. When used with 
the legs at 15 deg. this would place 7,330 Ib. shear on 
each pin, and the $4-in. rivet would then have a factor 
of about two, which is not safe; for a factor of from 
six to eight is considered the proper safety factor for 
lifting tools not subject to shock loads. 

At B is illustrated a common and convenient type of 
tire-lifting C-clamp used to handle hot tires on to the 
wheel centers with the crane. The 5-in. chain will 
break at 20,000 Ib. and has a factor of 12.5 (the heaviest 
tire weighs about 1,600 lb.). The 34-in. by 2-in. lug 
which supports the tire looks like the weak part of this 
clamp. The area of this lug in shear is 174 sq. in., and 
ordinary steel of this section will support over 50,000 Ib. 
in shear. A tire weighs only 1,600 1b., but the factor 
is not as excessive as it appears, for the weight is applied 
at the corners of the lug and in handling tires onto the 
wheel centers the clamp and its attached chain may raise 
the wheel from the horse for a few moments, and sup- 
port half the weight of a pair of mounted wheels. Oc- 
casionally it may be subject to shock loads. 

The attachment C is used in connection with a crane 
to apply rods to locomotives, and to make other liíts 
under the running board or elsewhere, where the crane 
hook itself cannot be brought into position directly over 
the part to be lifted. The loop on the upper end is 
passed over the crane hook and a suitable chain is 
passed through the bottom loop. The greatest stress is 
in the long vertical member and at the 90-deg. bends. 
The section of the horizontal members is increased where 
farthest from the load to approximate a beam of con- 
stant strength. The heaviest rods weigh about 1,000 1b., 
and, without going into theory or calculations, experience 
has proven a maximum section of about 2 in. wide by 
3 in. deep is satisfactory for this hook. 

The hooks, shown at D and E are very useful around 
the shop. D is made in various sizes, and if large 
enough may be used for handling stoker elevators inside 
the cab. The liberal dimensions permit it to be passed 
under the cab roof from the rear. In a smaller size it 
may be used for putting up pumps under the running 
board. E is a specially-designed hook used for lifting 
tires without flanges out of the heating pit. Its peculiar 
shape permits passing it under a tire that has been 
blocked up a few inches. 

Two views are given of a special device E for putting 
up air pumps and feed water pumps under the running 
boards. It is attached to the pump by two steel studs. 
having a pipe thread at one end, that are screwed into 

(Continued on page 405) 
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Fig. l—Special devices for use with a railroad shop crane in lifting (A) and (B) driving wheel tires, (C) driving rods, (D) stoker elevators, 
(E) bald flange tires, (F) air pumps, (C) counterbalance weights 
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Jim, the roundhouse foreman, watched the procedure through a window in the roundhouse office. 


"Dammit," he said, "if we had a couple 


more engines we wouldn't have to finish repairs while the engineer is oiling around." 


some Gadgets Work 


Tue 5088 was called for an extra west at 3:30 p. m. 
The hostler took the engine out of the roundhouse at 
2:45. She had nearly a hundred pounds of steam and 
the air pump on the left side was hanging on with two 
bolts. A machinist and a pipe fitter followed the engine 
around while the hostler and his helper took on water, 
fuel oil, and supplies. Every time the engine stopped, 
the machinist would take a few turns on a nut and the 
pipe fitter would smear graphite on pipe threads and 
make another attempt to connect a union. 

Jim, the roundhouse foreman, watched the procedure 
through a window in the roundhouse office. “Dammit,” he 
said, "if we had a couple more engines we wouldn't have 
to finish repairs while the engineer is oiling around. Guess 
I'd better send some one out to help the pipe fitter. He 
seems to be having trouble getting the pipes connected." 

“Did you see this letter from the superintendent ?" John 
Harris, the roundhouse clerk asked. "He's hollering 
about engines not steaming." 

"Yeah," Evans replied. "I saw it. 
from the road foreman of equipment. 


I got another 
He says some of 
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the engines are not lubricating and they're foaming 
pretty bad." 

The foreman went to the roundhouse and told an- 
other pipe fitter to lend a hand on the 5088. He took 
a turn through the roundhouse, then went out to see 
how the 5088 was coming along. 

The mechanics were gathering up their tools getting 
ready to come in when Evans got there. He walked 
around the engine and at the same time made a mental 
note to put her over the drop-pit soon as possible. Driv- 
ing boxes were badly worn, some of the tires looked 
like a gauge would condemn them. 

Fifteen minutes later the 5088 pulled out from the 
lead, crossed over the main to number one track and 
coupled on to one hundred and fifteen reefers. The 
switch engine had already pumped up air on the train 
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and it was ready to leave almost as soon as the engine 
was coupled. 

It is slightly up grade going west out of the Plain- 
ville yard, but the hoghead cut the booster in and the 
5088 started the 115-car train with hardly a jerk. 

“Thought maybe I might see the switch target dragging 
along behind the caboose,” Evans remarked as he watched 
the train pull out. “They took everything else in the 
yard.” 

“And they holler about engines not steaming!” John 
Harris added. 

“If Stevens, the engineer, forgets to use the blow- 
off cock pretty regular, they'll be hollering about her 
foaming, too," Evans said. “She was reported for a 
boiler wash when she came in but didn’t have time; 
had to just change the water and let her go.” 

Both prophecies came true. The train had to double 
the hill at Monroe, then they couldn’t make Lake View 
for the Limited and had to go into a 75-car siding at 
Clay switch. The Limited was delayed fifteen minutes 
sawing by the extra. 

Next day the road foreman came in with a report long 
as a street walker’s dream. Then he hunted up Evans 
and told him about the engine. © 

“Outside of the engine pounding all over, the boiler 
is dirty as a smoking car joke,” the road foreman said. 
“If it hadn't been for the booster, the sixteen-hour law 
would have caught them before they got in,” the road 
foreman said. 

"Yeah," Evans bit off a piece of horseshoe about the 
size of a one-inch nut, “they hang all the cars this side 
of Chicago on a locomotive and expect to make passenger 
train time. On top of that, we haven’t got enough en- 
gines and don't have time to get the work done." 

" Maybe you're right," the road foreman admitted, “but 
that's what they want and that's what they're going to 
have to satisfy them. It's your job to see that the en- 
gines are in shape to go and my job to see that they 
get over the road or explain why." 

“Yeah, and they keep expecting more all them! Used 
to be a foreman was scared to death when he had to turn 
an engine that had run over a hundred mile division 
without working it, now they expect one to run twelve 
or fifteen hundred miles, stay in the roundhouse six or 
eight hours and keep on doing that for months." 

Evans went to the roundhouse leaving the road fore- 
man in the office. 


Business began to pick up on the S. P. & W. Cattle 
were being rushed to market to take advantage of a good 
price and they had several extra passenger trains each 
week of tourists returning from the Fairs. 

The 5088 made one trip too many and broke a main 
pin. Then the engine was run over the drop-pit for 
overdue classified repairs. The wheels were ready to 
go up and they expected to break her in on the west local 
next day when a large box was brought into the machine 
shop from the storeroom. 

“What’s that?" Evans asked the portable crane oper- 
ator who brought the box in. 

“Don’t know," the crane operator replied. “The store- 
keeper said to deliver it to you. I thought it was some 
special material you were needing right away." 

“Open it up and we'll see what it is,” the foreman told 
a machinist. 

The nut-splitter cut the wires that bound the box and 
pried the cover off with a bar. 

“Whatever it is, it surely is well packed," the ma- 
chinist said when he saw half a dozen cardboard cartons 
packed in excelsior. 

Evans opened one of the cartons. It was filled with 
electrical fittings, junction boxes, connectors, a fuse re- 
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ceptacle, toggle switch, and several other dinguses the 
foreman didn’t recognize. 

“It must be something the electrician ordered," Evans 
said replacing the lid on the cardboard box. 

“This don’t look like anything electrical.” The ma- 
chinist pulled out what looked like an overgrown Dutch 
oven without a lid. “It’s got two places to connect 

i S. » 

While the foreman was puzzling over the contents of 
the box, H. H. Carter, the master mechanic, came in. 
“Well, I see you got it," the master mechanic said. 

“That’s right, but damned if I know what it is," 
Evans replied. 

"It's an automatic blow-off system." The master me- 
chanic dug into the large box and brought out a fair 
sized one of cardboard labeled "glass." Fitting snugly 
in the cardboard box was one of iron with a hinged 
door. There were two bulls eyes, one red, the other. 
yellow in the door of the iron box. 

“Looks like some kind of signal," Evans said. 

"You are partly right," the master mechanic said as 
he unscrewed the wing nut that held the door closed. 
"[t's a signal and the apparatus that operates the blow- 
off, too. When the boiler gets to foaming, the yellow 
light comes on. A jigger in here makes an electric con- 
nection that opens an air valve. The air in turn opens 
a blow-off valve." 

*Sounds kinda complicated," Evans said. But what's 
the red light for?" 

“If the foaming gets too bad and gets where it's likely 
to cause priming, the red light comes on. That’s a signal 
to the engineer to help things out by opening a hand 
operated blow-off cock. It’s not very often that's 
needed." 

“What are we going to put it on?" Evans asked. 

“Put it on the 5088," Carter said. “You’ve got her 
tied up on the drop-pit." 

“But I was figuring on getting the 5088 finished to- 
day and breaking her in on the west local tomorrow," 
Evans said dolefully. 

“Better hold her and put the outfit on,” the master 
mechanic said. “The superintendent of motive power 
wants it put on soon as possible,” he added. 

Evans groaned. Holding the 5088 meant revising the 
engine lineup for tomorrow with nothing to use in place 
of the 5088. The 2746 that had been on the west local 
was due a monthly inspection and a two-year test be- 
sides. He was rushing the engine on the drop-pit be- 
cause there was nothing else for the local, but he knew 
by Carter’s tone of voice there was no use arguing the 
point. 

“Blue-prints for installing the outfit are in my office,” 
the master mechanic said. "Better get started on it 
pretty soon." 

“O. K., I'll go down and get them in a little while." 

Evans went to the roundhouse office and sat down in 
a chair with a thump that threatened to drive his seat 
through that of the chair. “Things have sure come to 
one hell of a pass on the railroad!” he snapped. 

*Now, what's the matter?" the clerk asked without a 
great deal of interest. 

“Tt was bad enough when they put on air reverse gears 
and automatic whistle blowers; now I’ve got to hold the 
5088 to put on an automatic blow-off arrangement! 
Next thing you know they'll have an automatic nose 
wiper for the engineer when he's got a cold! I don't 
see why the engineer can't open the blow- off cock when 
an engine gets to foaming bad enough to need it 

“What are you going to run on the west local to- 
morrow ?" the clerk asked. 

“Wish I knew! The wav it looks now there won't be 
any west local tomorrow." 
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“The dispatcher asked me a little while ago what we 
had for the local tomorrow. When I told him the 5088 
he said O. K. Must be figuring on a heavy train,” the 
clerk added. 

“The only thing I can see now is to drag the 1879 out 
of storage," Evans said. "It might drag thirty cars but 
it wouldn't handle many more than that. Guess I might 
as well go to the master mechanic's office and get the 
prints on that outfit." 


Tue master mechanic had the prints laid out on a desk 
looking them over when Evans got there. "Doesn't look 
like that outfit is going to be so complicated to install," 
Carter said, “just a couple of small holes in the top of the 
boiler and a little piping and wiring.” 

“Looks like we ought to make it in two or three days,” 
Evans admitted after he had looked over the blue-print. 
“TIl get started on it right away.” He rolled up the 
prints and went back to the roundhouse. 

Bill Cox, a machinist, Ned Sparks, the electrician, 
and two pipe fitters, Sam Crawford and Steve Williams 
were given the job of installing the automatic blow-off 
system. There was more pipe work than anything else, 
but the pipe fitters couldn't do much of it until the 
machinist had mounted the various parts of the equip- 
ment. 

Cox made templates for brackets to mount the control 
box and the solenoid air valve while a boilermaker was 
cutting and tapping the two holes on top of the boiler 
just back of the steam dome for the two electrodes that 
controlled the height of foam in the boiler. In the mean- 
time Sparks was cutting the right handrail to put in a 
junction box to connect conduit for the wires from the 
electrodes. 

With the gang installing the automatic blow-off and 
two drop-pit machinists and their helpers working on 
the engine, it looked like a government job. Fortunately 
the work was distributed over the engine so that there 
was less interference than might have been expected and 
work was progressing nicely. 

About 3:15 Evans came out to see how things were 
coming along. He found that the wheels were up and 
rods just about finished. The control box for the blow- 
off was mounted in the cab as was the solenoid air valve. 
The holes in the boiler were drilled and tapped for the 
electrodes and tne iron pot that resembled a Dutch oven 
was mounted on top of the boiler just ahead of the cab. 
The latter Evans had learned was something like a 
muffler and separator to reduce the velocity of the blow- 
off steam and separate steam from water. A pipe from 
the separator extended down the side of the boiler and 
connected to a funnel shaped discharge about ten or 
twelve inches higher than the top of the rail. The dis- 
charge which wasn’t yet connected would be about even 
with the ends of the ties. 

While the foreman was watching the work on the 5088, 
the roundhouse clerk came rushing out like a Scotchman 
who had heard of free lunch with beer thrown in. “Say!” 
the clerk panted, “I told the dispatcher what you said 
about running the 1879 on the west local tomorrow and 
he blew up like a peace conference in Europe!” 

“What did he say?” Evans asked. 

“I can't remember all he said, but he wants a big engine 
on the west local in the morning. He wants to talk to 
you.” 

“Dad blast it!” Evans snorted. “If they would just 
give us a few engines instead of spending the money 
buying doodads to make things easier for engineers, I 
might have a big engine when it’s needed!” He started 
to the office to talk to the dispatcher. 

After the foreman talked to the dispatcher it was easy 
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to see why the 1879 wouldn't do for the local. In addi 
tion to about forty cars of stock to be picked up, twenty- 
odd cars of merchandise and half a dozen cars oí oil 
a contractor was moving, eight cars of heavy equipment 
to be picked up at Anderson spur, the 1879 couldn't pull 
that much train on level straight track. 

“PI see what I can do," Evans told the dispatcher and 
hung up. 

The foreman checked over every engine in the house 
and all he had left for the local was either the 18/9 
which was out of the question or the 5088 and he didnt 
sce how it could be finished. 

Evans went back to the drop-pit. He found the men 
all working away without the discussion and argument 
that was usual when a new piece of apparatus was being 
installed. 

"Looks like you are getting along pretty well,” Evans 
said to Cox. 

"Yes, that outfit looks complicated, but it's not so bad. 
The blue-print shows every thing so clear we are nat 
having any trouble with it." 

"How long will it take you to finish your part?" 

"Oh, I'd say two or three hours by pushing a little." 
the machinist replied. “The pipe fitters have quite a bit, 
REN and I don't know just how much the electrician 
has.' 

Evans was again agreeably surprised when he learned 
that the electrical work could be completed in four or 
five hours with some one to help the electrician pull in 
the wires and test for connections. The pipe fitters 
said the night man would be able to finish the pipe work 
if he didn't have too much on running repair work. 

"Well, I'll be damned!" Evans said. “I thought it 
would take two or three days at least to get all of tha: 
apparatus hung on an engine." 

He went back to the office and told the dispatcher he 
could have the 5088 for the west local. 

The road foreman called and said he would ride th 
engine next morning. He usually rode ones just off the 
drop-pit and he wanted to see how the new automatic 
blow-off worked. 


NT was a heavy day for the local. There was work at 
every station and they picked up more than they set out 
at every station until by the time they reached Monroe 
they had seventy-nine loads. 

“Can we make it in ahead of the Limited?” the con- 
ductor asked the engineer. 

“If this hog keeps pulling like it has been, we can.” 
the engineer said. "If we stay here for the Limited, the 
sixteen-hour law will get us." 

: "What about Clear Creek hill?" the conductor asked. 
"If we have to double that, we'll lay the Limited out and 
the sixteen-hour law catch us besides." 

"It's a pretty tough grade, and we got a heavy train. 
but I believe she'll make it," the hoghead said. "What 
do you say we try it?" 

“O.K.,—high ball." i 

If the engineer had known that the last tank oi wate? 
he took had not been treated he wouldn't have been sv 
confident. The treating plant is automatic and no one 
had discovered that it had not been working for some 
time. And the water at Monroe is awful bad. it require: 
very heavy treatment for boiler use. 

Both the engineer and the road foreman noticed soon 
after leaving Monroe that the yellow indicator light 
began to show more often and the automatic blow-off te 
operate. Once when the engine was working hard the 
red light came on. The engineer opened the hand operated 
blow-off and both lights went out indicating that dange? 
of priming was eliminated. A brisk wind came up from 
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the southwest just before the train started down the hill 
towards Clear Creek. 

“Better hit it pretty hard,” the road foreman yelled 
to the hoghead. "It'll take all we got to get up the hill.” 

The engineer nodded and widened on the throttle. 
When he crossed the bridge the train was going at least 
five miles an hour over the speed limit for freights of 
fifty miles an hour, but it didn’t hold that speed long. 
The curve and grade west of the bridge reduced the 
speed by half in two train lengths and they hadn't reached 
the steepest part. 

Gradually the train slowed down until each exhaust 
was a slow cough. The engineer cut in the booster and 
the engine gained a little speed. 

"Going to make it!" the engineer said. “A hundred 
yards more and we'll be over the top.” 

At that moment the yellow indicator light came on and 
the automatic blow-off opened. The water in the boiler 
was foaming. : 

Two days later the road foreman was telling Evans 
about it. “If it had not been for that automatic blow-off 
we would never have made it over the hill. We took 
over half a tank of water at Monroe that hadn’t been 
treated.” 

“Couldn’t the engineer open the blow-off cock when it 
needs it?” Evans asked. 

“The engineer could,” the road foreman replied, “If 
he could see inside the boiler and tell when it needs it. 
By the time the engine starts slopping over damage is 
already done. The automatic blow-off works from the 
inside and operates before foaming is bad enough to 
cause trouble. It'll cut boiler washing in half or more 
and increase the efficiency of an engine.” 

“Guess they're all right," Evans admitted. “Wish 
they would equip all of the engines. Maybe they would 
stop some of the complaints about engines not steaming 
and not lubricating.” 

“They would help a lot," the road foreman said. 


Safety Factor of 
Lifting Devices 


(Continued from page 400) 


the pipe openings of the pump. An 87Z-in. cross-com- 
pound air compressor weighs 1,600 Ib. and a feed water 
pump (Elesco) weighs 1,835 lb. If these lifting hooks 
are made out of 34-in. by 3-in. flat iron, the factor of 
safety will be ample. 

A frame with a roller-bearing head is shown at G, 
being used for hanging weights on locomotive crank pins 
in counterbalancing. One side of the head is open, mak- 


2H 
Fig. 2—General dimensions of a bar and link connections which may 
be safely used in lifting locomotive driving wheels 
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ing the device appear like an inverted hook. This open- 
ing permits convenient handling on and off the pins by 
the crane. The hole at the top is used for attaching the 
crane chain by means of a 34-in. pin. The section of 
greatest stress (opposite the open side) consists of two 
members L4 in. by 3 in. and has a factor of safety of 
3.74 with a load of 2,600 Ib., the maximum weight used. 
The method of figuring the stress on the hook member 
of G follows: The distance from the center line of the 
device to the center line of the section of greatest stress 
(mentioned in the previous paragraph) is 8 in. (dimen- 
sion not shown in the drawing). Obviously, 2,600 Ib. 
times 8 in. equals 20,800 in.-Ib., the bending moment. 
The fundamental formula for beams, as given in vari- 
ous handbooks, states that stress equals bending moment 
divided by section modulus, S equals MB 
a The two 1⁄4- 


in. by 3-in. sections that support the weight may be con- 

sidered as one section 1 in. by 3 in. Further reference 

to the handbook shows that the section modulus of a 
bd 

rectangular beam is — when b is breadth of beam and d 
6 


its depth. 

Substituting the dimensions of the given beam: 
1x 3? 

Section modulus = or 1.5 


0 
Stress from bending moment equals or 13,866 lb. per sq. in. 


The section is also subject to a straight tensile load of 
2,600 Ib. which, divided by the area of the section, gives 
867 lb. per sq. in., which should be added to the unit 
stress, due to the bending moment. 13,866 plus 867 
equals 14,733 lb. per sq. in. Assuming the tensile 
strength of steel to be 55,000 Ib. per sq. in. the device 
has a factor of safety of 3.74. 

Fig. 2 shows a bar used in connection with a traveling 
crane for handling locomotive wheels. The ends of the 
bar pass between the spokes, and with this bar the crane 
operator can pick up a pair of drivers in one part of 
the shop, handle them to another location, set them down 
on the track and disengage the bar without any assistance 
from the floor. The bar may be easily disengaged by 
the crane operator after the wheels are placd in a lathe 
or other machine. 

The weight of locomotive wheels has increased in the 
last few years and crane equipment should be examined 
to see if it has the proper factor of safety. A pair of 
the heaviest main wheels assembled complete would 
weigh about as follows: 


2.crank ins ^s anA i t eee DOR eI ge S adt 1,200 Ib. 
2 eccentric cranks .........sssse 400 Ib. 
2 wheel centers (72-in. diameter) .000 Ib. 
Lead in 2 counterbalances ........... 000 eee eee eee 4,000 Ib. 
2 tires (80-in. diameter) ........ cece eee ccc eee tee eens 3,200 Ib. 
llin. axle assembled (housing and roller bearings .......... 4,700 1b. 

"hotal! capra Me re aU PETER eee Relea I Ma gU 19,500 Ib. 


An examination of the bar illustrated shows ample 
strength in the link connection as a 134 in. chain has a 
safe working load of 55,300 Ib. This beam approxi- 
mates a beam of constant strength and its strength (dis- 
regarding the hole in the center) may be calculated by 
the formula: 


Where 
= the load 
= stress in. Ib. per sq. in. 
= the breadth of the beam (2 in. in this case) 
— the height of the beam 
L — the length of the span 
Substituting the actual values 


Sony 


405 


2 OM 2x9 
19,500 = —— —— —— 


(60 is the petal T of the beam for the load is applied 
2% in. from the end. The length shown in the figure is 65 in.) 
Solving 
S equals 10,830 Ib. per sq. in., and assuming the tensile 
strength of steel to be 55,000 Ib. per sq. in. the bar has 
an apparent factor of safety of slightly more than five, 
which would be somewhat reduced by the hole in the 
center, but it will be more than four. 


Unusual Boiler Pateh 
On Argentine Locomotives 


Ten Argentine locomotives have been fitted with boiler 
patches similar to the one shown in the illustration. E. 
Crapper, a member of the Master Boiler Makers' Asso- 
ciation and chief boiler inspector of the Buenos Ayres 
Southern & Western, Argentine Republic, described this 
unusual patch in a letter to A. F. Stiglmeier, secretary- 
treasurer of the association. 

The patch is fitted in a. Belpaire boiler with a working 
pressure of 200 Ib. per sq. in. which has the crown stays 
riveted over on the fire side. The patch extends to the 
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A single patch welded to the crown and door sheets in the firebox 
of an Argentine locomotive 


fire-door opening in one piece and eliminates the riveted 
seam at the top of the inside door sheet for the width 
of the patch. As the distance from the intersection of 
the crown sheet with the door sheet was too great for 
safety, another row of ten stays was applied on the line 
of the old riveted seam. The electric welding was done 
entirely from the inside of the firebox. The rough ap- 
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pearance of the weld in the illustration is the result of 
marking the weld with chalk for photographic purposes. 

The locomotives are oil burners and previous to the 
application of these patches, a downward bulging of the 
riveted seam occurred at the top of the inside door sheet, 
together with bulges in the sheet between the crown stays 
at the back of the firebox and between the stays over the 
door opening. Since the first of these patches was ap- 
plied in 1930 no trouble has been experienced with them. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Is It Permissible to Weld Bracket 
Studs to the Boiler? 


Q.—Is the use of studs welded to the shell or firebox of a 
locomotive boiler permissible ?—F. L. C. 


A.—The use of studs welded to the sheet instead of 
drilling and tapping the sheet for the stud, depends a 
great deal upon the purpose and location of the stud. 
Welded studs are being used to some extent by some 
railroads. 

Welded studs for small pipe clamps or miscellaneous 
brackets, other than running-board brackets, on the fire- 
box, backhead and throat sheets, would be permissible. 
However, before applying welded studs to the shell of 
the boiler, it would be advisable to secure the approval 
of the local I. C. C. Inspector or the Bureau of loco- 
motive Inspection. 


Calculating the Thickness of 
Steam Pipes 


Q.—Please give formulas for computing the thickness of steam 
pipes?—M. F. R. 


A.—In determining the thickness to be used for pipes 
at different pressures and for temperatures not exceeding 
750 deg. F. for steel or iron pipe, and 406 deg. F. for 
brass and copper pipe, the A. S. M. E. Boiler Construc- 
tion Code provides the following formulas. For pipes 
having nominal diameters of from 14 in. to 5 in.: 


28 
=— (t — 0.065) — 125 
. D Li . . 
For pipes of nominal diameter over 5 in.: 
28 
=— (t— 0.1) 
D 


where P — working pressure in lb. per sq. in.; ! — 
thickness of pipe wall, in.; D — actual outside diameter 
of pipe, in.; S = 12,000 Ib. per sq. in. for seamless 
medium carbon-steel pipe; S = 9,000 Ib. per sq. in. for 
seamless low-carbon steel pipe; S = 7,000 Ib. per sq. m. 
for lap-welded steel pipe; S = 5,000 Ib. per sq. in. for 
butt-welded steel pipe; S = 5,300 Ib. per sq. in. for lap- 
welded wrought-iron pipe; S = 4,500 Ib. per sq. in. for 
butt-welded wrought-iron pipe or for brass pipe and 
S = 4,000 Ib. per sq. in. for copper pipe. 
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With the 
Car Foremen and Inspectors 


Union Pacific Builds 


Lightweight Box Cars 
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Stencilling one of the new Union Pacific 50-ton box cars recently 
built at Omaha shops 


Es may of this year, the Union Pacific started work 
on an extensive car-building program involving the con- 
struction of 2,000 fifty-ton box cars which included 1,900 
Class B-24 cars and 100 Class B-25 cars, the latter being 
unique in that they are especially designed and equipped 
for Challenger high-speed merchandise freight service. 
The entire order for 2,000 cars was allocated for build- 
ing at company shops as follows: 600 cars at Omaha, 
Neb.; 700 cars at Grand Island, Neb.; and 700 cars at 
Portland, Ore. It is expected that this car-building pro- 
gram will be completed by the latter part of October, 
at which time work will be begun on an additional order 
of 2,000 cars, practically identical with the B-24 design. 

The 1,900 Class B-24 cars embody lightweight con- 
struction of modified A. A. R. design for general freight 
service. No attempt was made to design the lightest car 
possible, but the objective was to design a light car 
which would give the greatest number of years service 
with a minimum of repairs and also to provide a car 
which would afford the best possible protection to the 
lading. 

As shown in the table, the new Class B-24 box car 
has a lightweight of 39,700 1b. which may be compared 
with 45,100 Ib. for an earlier type of Union Pacific box 
car (Class B-19) of A. A. R. design, incorporating 
riveted open-hearth steel construction, fully lined and 
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First order for 2,000 fifty-ton 
cars will be completed in Octo- 
ber — 2,000 additional cars au- 
thorized 


having the same size and cubic capacity. The total sav- 
ing of 5,400 Ib. includes 3,480 Ib. in the car body due 
to the use of low-alloy high-tensile steel and welded con- 
struction in the underframe; also 1,920 Ib. in the A. A. 
R. spring-plankless trucks which have low-alloy, high- 
tensile steel side frames as well as bolsters and one-wear 
wrought-steel wheels. As compared with some still 
earlier 50-ton box cars of conventional riveted steel con- 
struction with relatively heavy trucks, the Class B-24 
car saves up to 9,000 Ib. of dead weight. 


Comparative Dimensions and Weights of Two Union 
Pacific 50-Ton Box Cars 


Class IGE ^ CAE. 10:4 sme eal Lakes aie Eee B-19 B-24 
Mear DUUE ardeii eatin eios S bone aie Piste 1936 1939 

Structural’ ‘material. ows ges sear cscs scenes O. H. steel H. T. steel 

(riveted) (riveted and 

"welded)* 
Inside length, ft-in. ............... eee 40 - 6 40-6 
Inside: width, ft-in. ...:. errore n 9-2 9.2 
Inside. height, ft-in- 2/5... eres ves 10-0 10-0 
Cubit capacity) cu. fl. dicucislescd oeiia 3,730 3,730 
Lightweight of car, lb. .............. eese 45,100 39,700 
Load limit (revenue load) .............. 123,900 129,300 
Ratio pay load to gross load .............. 0.733 0.765 

Detail weights, lb.: 

Car body (incl. underframe) ............ 30,000 26,520 
TEGCRSSE o Ses wine wrt ope o FX Adan id ste nes 15,000 13,180 
Underframe, peanda asas resto itk yai a 8,550 7,518 


* Car body mostly riveted—underframe welded. 

f Both types of trucks are spring plankless with H. T. steel bolsters. 
The B-19 has Grade-B side frames and cast-iron wheels. The B-24 has 
H. T. steel side frames and one-wear steel wheels. 


Principal Features of the Car Design 


The trucks for the Union Pacific Class B-24 light- 
weight box car are double-truss spring plankless type 
with 51-in. by 10-in. journals. The side frames and 
bolsters are made of high-tensile cast steel. Trucks are 
equipped with plain hard cast-iron side bearing; Creco 
No. 3 brake beams, flexible supports, sliding chairs and 
bottom rod guards; Schaefer brake hangers, wear plates 
and lightweight bottom rods. The trucks are equipped 
with bolster snubber springs and have one-wear wrought- 
steel wheels. 

The underframes, fabricated by the Mt. Vernon Car 
Company, Mt. Vernon, Ill, are of welded construction 
with A. A. R. Z-section center sills of copper-bearing 
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Left, top to bottom: Assembling a truck; setting an underframe on 
the trucks; applying a car end with the shop crane; putting up the 
air-brake equipment—Above: Jig used with a gantry crane for handling 
a side panel 


open-hearth steel ; all other parts of the underframe are of 
low-alloy high-tensile steel. Four floor supports are pro- 
vided instead of the conventional two, in order to give 
stronger floor support for concentrated loads. The floor 
supports extend from bolster to bolster. The coupler 
striker and carrier are built-up welded constuction ; front 
draft lugs are forged steel, welded to the center sill. The 
combined center filler and rear draft lugs are high-tensile 
cast steel, riveted to the underframe. Center plates are 
made of forged steel, riveted and welded to the under- 
frame. 

The superstructure is of riveted construction, using 
both copper-bearing open-hearth steel and low-alloy 
high-tensile steel and is similar to the A. A. R. design 
with slight modifications. Low-alloy high-tensile steel 
is used for the side sills, side posts, door posts, W-sec 
tion corner posts and Dreadnaught steel ends. The 
intermediate side sheets are .067 in. thick, made of low- 
alloy high-tensile steel. The side plate is a Yoder Mill 
section of copper-bearing open-hearth steel. A departure 
from the conventional construction is the use of end side 
sheets of greater thickness than the intermediate side 
sheets and the addition of furring-post angles which 
extend from the side sill to side plate. The end side 
sheets are .10 in. copper-bearing O. H. steel and furring- 


Below: Applying the Douglas fir plywood ceiling panels; joints are 
broken with batten strips 
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Above: Riveting the car ends 


post connections are 214-in. by 2-in. by Y$-in. rolled 
angles. The corrugated ends have large-radius corners 
which, with the W-section corner-post construction, 
heavier end side sheets and furring post angles, mate- 
rially stiffen the car body with little added weight to 
the car. 

'The doors are a corrugated intermediate-weight de- 
sign, furnished by the Youngstown Steel Door Company 
with Camel lightweight roller-lift fixtures. Roofs are 
Murphy improved solid steel, made of low-alloy high- 
tensile steel. 

The cars are equipped with Type-E high-tensile cast- 
steel couplers, bottom operated by Imperial rotary cou- 
pler release rigging. The cars are also equipped with the 
Union Metal Products Company's coupler centering de- 
vice, Type AB brakes and various makes of vertical- 
wheel high-power hand brakes. All hand brakes are 
provided with oil holes for oiling the internal working 
parts. Lightweight high-tensile cast-steel vertical cou- 
pler yokes are used with various makes of certified draít 
gears. All small forgings are manufactured in the rail- 
road company's shops. 

The car interiors are completely lined with wood. The 
floor is 134 in. thick, with Philippine mahogany used in 


Right, top to bottom: Driving carrier iron rivets; assembling car roofs 

in a special jig; completed roof being lifted by the shop crane and 

being applied to one of the cars; jacking the floor boards tight 

preparatory to applying the keyboard—Below: Spray painting one of 
the 50-ton box cars 
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the doorways and Douglas fir in the balance of the car. 
The sides and ends are lined with 29555-in. Douglas fir. 
The ceiling is lined with 5% g-in. Douglas fir plywood 
panels which are secured to the roof at the roof joints 
by metal strips. Plywood strips cover all roof joints 
and side plates so that the only exposed metal surfaces 
on the inside of the car are the doors. 


Progressive System Used in Building Cars 


The cars are assembled, using the progressive spot 
system, whereby specialized gangs supplied with neces- 
sary tools and materials, perform all major operations 
at specified positions as the cars advance along the as- 
sembly lines. Trucks are assembled under a small 
gantry crane at one end of the erecting shop, special 
lifting hooks and chains being designed for most effi- 
cient use with this particular type of truck. A hand- 
operated chain hoist is used to support the bolster, and 
two quick-acting air hoists save time in lifting the side 
frames. 

In the next position, the underframe is removed from 
the flat car on which it is shipped from the builder and 
placed with the shop crane on a jig in which the draft 
gears and yokes are previously assembled. Simply drop- 
ping the underframe thus slips the draft gears and yokes 
into place without an extra operation. These parts are 
temporarily keyed in position while the underframe is 
placed on the trucks, after which the previously assem- 
bled steel ends are put in place with the shop crane. 
The couplers are also placed by the crane with a special 
lifting hook, which saves time and is much safer than 
the method formerly used. 

The air cylinder, reservoir and AB valve are next 
applied, and then the air-brake piping which is extra- 
strong steel. Pipe sections are cut and bent in advance 
in the pipe shop, and are blown out with compressed air 
to assure the elimination of all loose dirt and scale. At 
this position, the coupler centering device is applied and 
hand-brake fixtures riveted. 

The car then moves out of the shop under a gantry 
crane where each steel side is applied as a unit. The 
next position in the shop is devoted to fitting up and 
reaming, followed by riveting. The gang which rivets 
the steel ends, ladders, sill steps, and top and bottom 


Building Up 


corners, remains in one position between two adjacent 
cars where they can work to best advantage, with all 
tools, rivet furnace, scaffold, etc., conveniently located. 

The exact number of flooring boards required is next 
loaded in the car and a portable scaffold is placed inside 
for the roof-riveting gang. While in this position, the 
top corner connection and push pole pockets are welded 
to make them weather-proof. The car roof is assembled 
in a jig on the shop floor and applied to the car, using 
the shop crane and a long beam with seven points oí 
chain-and-hook connection to the running-board saddles, 
which enable the roof to be lifted without springing it 
out of alinement. The floor boards are spread out and 
the floor laid, being jacked tight and a key-board applied. 
Holes are bored for the bolts from underneath the car, 
after which the bolts are applied and nuts tightened 
from underneath by means of pneumatic wrenches. The 
bottom door tracks are put in place and welded, the 
doors applied and fitted. 

The next operation is applying the side furring posts 
and end fillers to which the inside lining is toenailed. 
Application is then made of the side lining. end lining. 
plywood ceiling, side and end facia, after which the car 
is cleaned preparatory to adjusting the side-bearing 
clearance, testing air brakes, painting and stenciling. 

The car is moved outside the shop and given two 
coats of red synthetic freight-car paint by the spray 
method. The galvanized roof sheets are primed with a 
light coat of Stiblov to give a good bonding surface. 
after which two coats of paint are applied. All steel, as 
received at the shop, is protected with one coat oí 
chromate base primer. On the interior steel floor sup- 
ports and side and end walls for a distance of two feet 
above the floor, an additional coat of car cement is ap- 
plied to give further protection to both the steel and the 
wood against moisture. 

The Class B-24 box cars are put through the shop on 
a production basis, individual gangs being changed in 
size whenever necessary to assure completion of the work 
at each position at approximately the same time, so that 
the entire string of cars on each track can be moved at 
once. The combined average production at the three 
shops engaged in this car-building program is about 20 
cars a day. 


The Car Inspector 


Iw times past we know that very little attempt at any 
kind of a system was ever made to train men for car 
inspectors’ positions, and at some of the larger terminals, 
particularly in the metropolitan areas where mostly 
foreign-born carmen were employed, just about anyone 
who could read and write eventually landed a car in- 
spector’s job regardless of how well qualified he hap- 
pened to be for the position. The limited field from 
which to choose, of course, made this unavoidable in 
most cases. 

Today, it is somewhat different, for now we have a 
much larger percentage of carmen on our railroads who 
can read and write very well and, therefore, with a 


* Abstract of a paper presented at the May meeting of the Car Fore- 
men’s Association of Chicago. The author is A. A. R. inspector, Chicago 
& North Western. 
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By Fred Peronto 


greater field from which to choose, there is less reason 
to have unqualified men on the job. And in many cases 
where we do have them, it is perhaps due to our indif- 
ference toward adopting some sort of a system for 
training and selecting men for the position. 

In building up a car inspector we believe that, regard- 
less of the kind of system employed, it should provide 
him with the proper background and training for de- 
veloping the following two very important qualities: (1) 
The ability to detect all possible defects on cars in train 
yards and in trains; (2) the capacity for using good 
judgment in deciding whether to shop the loaded car 
or allow it to go forward, where defects are noted. 
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There are other necessary qualities to be desired in a 
car inspector, of course, but none are so important, and 
if he lacks these two he has no foundation for developing 
imo a successful man. 

The ability to detect all possible defects on cars is 
something that the individual can develop through con- 
stant study of weaknesses in various types of equipment. 
The number of ways by which we can help him in this 
development, however, are very limited. Outside of 
coaching him, all that we can in the matter of known 
weaknesses in various items on certain equipment, per- 
haps the greatest aid that we have to offer is the encour- 
agement we give in commending him from time to time 
for locating a particularly dangerous defect that was not 
easy to find. 

But when it comes to a car inspector trying to develop 
his capacity for using good judgment in shopping cars, 
there are a number of outside influences to be considered. 
Here is where his superiors can either be of great help 
to him or else act as a retarding influence that will keep 
him constantly confused. Perhaps the two greatest in- 
fluences on a man’s good judgment in shopping cars are 
the matters of discipline and the kind of a boss that he 
happens to have. 


Fair Discipline and a Good Boss Needed 


The relative merits of the various systems of disci- 
pline in effect on railroads will not be discussed here, 
but we will say, in passing, that some form of discipline 
for actual failure in the performance of our duty is 
necessary. We do not believe, however, that it should 
be so severe as to haunt the very lives of our con- 
scientious men. No man can do his work properly, and 
especially not when it comes to rendering decisions of 
importance as to the safe movement of a car, with 
haunting fear of a severe sword of discipline forever 
hanging over his head. Discipline on a fair basis is 
neither resented nor feared by any man and we actually 
believe that car inspectors in general perform their very 
best under such a system. 

We assume that if the average car inspector were in 
a position to speak his mind freely he would ask us to 
give him the kind of a boss who always kept both of his 
feet on the ground, for there is nothing in the world that 
will rattle a car inspector more quickly than an excitable 
boss. We also suspect that one of the prayers of some of 
our car inspectors is for the Lord to rid them of the kind 
of a boss, directly in charge, who will not stand back of 
his verbal instructions. 

When you really stop to consider, you will note that 
the Association of American Railroads Code of Rules has 
given us comparatively few items on railroad cars where 
definite limits for specified defects have been prescribed 
for shopping the car. The only really important one 
where it does, of course, is the item of wheels. Rule 
56 tells us when we can remove air hose and Rule 66 
specifies when journal bearings can be removed, but we 
do not have to shop the car to repair either of these 
items. Rule 63 sets up certain wear limits on brake 
beams but it also specifically mentions that these limits 
are not to be used for shopping cars in the train yard 
but rather on cars passing over the repair tracks. And 
on couplers only the area in the back wall of Types D 
and E has been covered in Rule 18; cracks in the shank 
and in the other parts of the head are left to the judg- 
ment of the car inspector. Certain safety-appliance items 
are covered by the Interstate Commerce Commission 
laws, as well as are tank-car regulations, but invariably 
most of these are not concerned with the safe operation 
of the car in trains. 

All rules and regulations are noticeably silent, how- 
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ever, when it comes to condemning limits for such de- 
fects as cracks and flaws in truck sides, arch bars, truck 


bolsters, body bolsters, etc. Loose coupler-yoke rivets, 
slack drawbars and cracked or worn coupler yokes are 
left to the judgment of the car inspector. The rules are 
also silent with respect to the extent that such items as 
center sills, draft arms and lug castings have to be de- 
fective before the car can be shopped and repaired. And 
yet, the condition of all of these items which we have 
enumerated is just as important to the safe operation of 
the car as are the items of wheels and certain safety- 
appliance defects. 


Most Dangerous Defects Left to Car Inspector’s 
Judgment 


The difference, however, is that we have been provided 
with a gage and a set of regulations to handle the one 
kind, while we have to use our good judgment, such as it 
is, to cope with the others. The point that we wish to 
make is that by far the majority of the so-called danger- 
ous defects on the cars are left to the judgment of the 
car inspector and that is why we wish to emphasize again 
the fact that it is so important to the well-being of a rail- 
road to have a force of car inspectors who are really 
capable of exercising good judgment at all times. We 
know that even in the consideration of wheel defects, 
many a capable car inspector has been very successful in 
using his technical knowledge and his good judgment 
rather than close application of the wheel gage. And 
on the other hand, we have all observed other men whom 
we could perhaps term not so successful from a railroad 
standpoint, who insist on substituting their wheel gage 
for their better judgment at all times, simply because 
they have been provided with such an instrument. 

One very common failing in our inspection methods a 
few years ago was to gage the type of inspection on a 
car according to the importance of the commodity that 
it carried. If it were a load of livestock or a load of 
perishable fruit we looked the car over very carefully, 
indeed, in order that no kind of a defect would get by us. 
If it happened to be a load of company coal why we just 
gave the car a casual sort of inspection, and empty cars 
in general rated about the same kind of a job. In times 
past I have actually heard inspectors remark when told 
that there was a train of empty stock cars on hand to 
be inspected—""Well, it doesn’t make much difference 
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whether these cars get inspected or not. We'll get ’em in 
a hurry; they’re only empty stock cars.” 

It is still true that, if we miss a defect on an empty car 
and it has to be set out of a train enroute, the situation 
is not nearly so serious as it would be were a loaded 
car involved. However, we have learned that it is also 
a serious situation where we indifferently overlook de- 
fects on empty equipment moving forward to outside 
points for loading. For when these cars are eventually 
loaded the existing defects are sure to be found and 
serious delay to the load may be the result. Therefore, 
we should all realize that it is mighty important for 
inspectors to make just as good, or even better, an inspec- 
tion of empty equipment as thev do on loaded cars in 
order that all defective empties may be switched out 
and repaired before they are loaded. That is the time 
to do the job; not after they have been loaded. While 
we have made much improvement in this respect during 
the past few years, there is still a lot more that can and 
ought to be done. 


Car Inspectors’ Duties Compared, Past and Present 


The question has sometimes been raised as to whether 
or not a car inspector's position is not somewhat easier 
today than it was twenty years ago and no doubt some 
very convincing arguments could be presented on either 
side of the question. 

We might state, for example, that there are less weak- 
nesses in the equipment as it exists today than there ever 
were. When all of our cars had arch-bar trucks the car 
inspector had to spend a lot of time down on his knees 
scraping off rusty scale and examining the bends in the 
arch bars for possible fractures. He had to watch closely 
for badly worn journal-box and column bolts, for nuts 
missing on the same items, for sprung arch bars, broken 
brake-hanger castings and for numerous failures on 
swing-type truck bolsters and other earlier types of built- 
up bolsters. 

And when we handled mostly wooden underframe 
equipment he always had to be on the look-out for split 
center sills, broken end sills, split and broken draft tim- 
bers, broken draft bolts, broken lug bolts, broken body 
truss rods, defective queen posts and a lot of other under- 
frame items on the car. Rule 44 combinations, too, were 
very numerous on the old wooden under-frame equip- 
ment and inspectors at interchange points used to per- 
form a lot of acrobatic stunts crawling around under the 
cars to detect possible sill failures. 

Getting up a little higher on the car, we used to find a 
lot of side doors swinging out of the guides or off the 
track or bulged out so badly that they were about ready 
to drop off. Running-board saddles were secured only 

by screws and they were continually becoming loose, 

letting the whole running board swing loose out over 
the side of the car. Numerous car ends were found either 
broken or forced out, which invariably caused insuf- 
ficient safety appliance clearances or else outright de- 
fective safety appliance. 

And didn't we have fun during the grain season! 
It was quite a job to keep the body of a wooden car 
boxed up tightly at all times in the good old days and 
so we used to have a lot of grain leaks. They were the 
headache of every car inspector who ever handled cars 
during the old grain seasons. He didn't exactly like to put 
a bad-order card on every car so he spent a lot of time 
and energy coopering up hundreds of leaks with burlap, 
paper, scrap lumber or what have you. 

Periodic journal-box repacking and attention was not 
followed out very closely twenty years ago and so the 
inspector always had a lot of hot boxes to contend with. 
There were also a lot more cars with defective air brakes 


412 


resulting in a lot more flat wheels. Car wheels, too, were 
not so well made and, therefore, developed more failures 
that had to be watched very closely. 

And so we have the picture of a car inspector of twenty 
years ago as being a pretty busy man; and on top of all 
of this, he necessarily had to write out a lot of bad-order 
cards and enter a lot of bad-order records in his books. 
During winter weather in colder climates this outside 
book work was anything but a pleasant task. 

And what is the picture today? Perhaps a real old- 
timer could explain the situation much better than I can 
for he has worked faithfully along with the change from 
the old to the new and he fully appreciates all that has 
taken place along the way. : 

We might begin by saying that with the passing of the 
arch bar our present type of trucks under our cars de- 
velop comparatively few defects. Solid truck sides and 
solid truck bolsters develop but few fractures that are 
really dangerous. In some trucks, spring planks have 
been eliminated entirely, leaving one less item to 
be watched. Rules permit the renewal of many brake- 
rigging items for worn conditions, where they did not 
in the past, and consequently these items are being 
maintained in much better shape under our present cars. 
This, too, relieves the car inspector of closely examining 
a lot less of these badly worn items and rendering his 
decision thereon. A lot more cars of today carry auxil- 
iary brake-beam and bottom-rod supports to protect 
brake-rigging failures and it is not nearly so common a 
sight around a railroad yard as it used to be to see 
car inspectors pulling a lot of mangled brake rigging 
items out from under a car. A 

And with our present steel-underframe equipment. 
how many cars do we find with Rule 44 combinations’ 
Center sills, draft sills, or end sills seldom fail all at 
once, and not so many fractures develop, either, and 
those that do are ordinarily not so hard to find. We 
all know that the underframes on our present cars do 
not have so many weak points to be watched. 

Passing from the underframe to the body of our pres- 
ent cars, we find either an all-steel or else a reinforced 
side door that does not bulge out easily, and is seldom 
in such shape that it can be forced out. And with well 
secured door tracks and an improved type of door fix- 
tures, doors seldom get off the track or out of the guides 
or become lost off the car. Running-board saddles and 
running boards are now mostly secured with bolts so 
we have less running boards to become loose and side- 
swipe passing trains. Side fascias, too, what few are 
left, are mainly secured with bolts, and with most of 
our cars carrying metal roofs, there are fewer wooden- 
roof cars to be watched that develop loose roof boards, 
another very common sideswiping menace in the old 
days. : 

And so it naturally follows that the car inspector ot 
today applies a lot less bad-order cards on cars and, 
therefore, in those same cold climates that we mentioned 
before he probably has a much better chance of keeping 
his hands warm. l 

In making the above comparisons of the old with the 
new we do not wish to detract in any way the credit that 
is justly due our present force of men. The car inspec- 
tor of today looks over his cars just as closely as he ever 
did—in fact, he looks even more closely—but taken as a 
whole the number of existing defects and weaknesses t° 
be found on our present cars has dwindled down con- 
siderably. Therefore, it naturally follows that less time 
is required for actual inspection of the car. And, by 
the same token. inspectors do not find it necessary to 
perform so many light repair jobs to keep the cars 
moving. 
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Modern High Speeds Introduce Inspection 
Problems 


High speed, however, is one operating condition with 
which the present car inspector has to contend that he 
did not have in the past. Any failure under present oper- 
ating speed would be likely to cause more damage than it 
would have in the past with slower trains and, therefore, 
he has to be more careful in his inspection. Delays, too, 
especially where due to such common failures as hot 
boxes and the like, are not tolerated in the same manner 
as they were in the past and, therefore, he has to do a 
better job of inspecting and servicing his cars in order 
to avoid them. 

The evolution in car-building standards has taken away 
some of the necessity for constant inspection of many of 
the details of our equipment, and, along with it, perhaps, 
some of the prestige of that old equipment watchdog— 
the car inspector. However, the wise car inspector of 
today is proving his worth and is fighting to gain even 
more prestige by his efforts to render additional service 
on the job. And so we find him doing a better job of 
service-treating his journal boxes, a better job of examin- 
ing his journal bearings to detect worn conditions and 
waste grabs, and thus he helps to cut down the hot boxes. 
We find him making a closer inspection of brake-rigging 
parts and spending all the time that the job will allow 
him in replacing worn and defective cotter keys and con- 
nection pins and brake-shoes and keys. And here again 
he eliminates the danger of many a brake-beam failure. 
He carefully checks his train line and his air hose items 
and, under the terms of the A. A. R. rules, removes de- 
fective air hose from cars before they get deteriorated 
to the point where they will surely blow out while in a 
fast train and thus cause serious trouble. In short, he is 
applying himself more closely to the old fundamentals of 
his job and at the same time seeking new details of serv- 
ice that will benefit his company. And just so long as 
enough men in our ranks are moving in this direction we 
need have no fear of the future of the car inspector— 
he'll always be an important and a welcome part of our 
railroad operation. 

We sometimes wonder who invented that old legend 
about the car inspector who, when he was asked why he 
went around the car with a hammer and tapped the 
wheels, shook his head and replied that he had been doing 
it for thirty years because he had been told to, but didn't 
know why. However, we do suspect that the inspiration 
for the yarn came from someone watching the listless per- 
formance of some of our car inspectors in those days. 
"The picture of a man mechanically wandering along a 
string of cars looking rather indifferently at parts of a 
car now and then used to be quite common indeed. 

It is much more refreshing to observe the car inspector 
of today as he passes alertly along his trains in the yard, 
carefully opening each journal-box lid and peering in on 
both sides of the journal to determine the condition of 
the journal bearings and the packing, and eagerly 
watchful for other defects on the car that might cause 
trouble. He is armed with the knowledge for handling 
his job that he has gained from his own experiences, and 
from a careful study of the existing rules and instruc- 
tions. Therefore, he knows just what to do at all times 
and he is confident that his job is very important insofar 
as the safe operation of trains is concerned. 

In many instance car departments in the early days 
on railroads failed to gain much in the way of respect 
from outsiders or even from railroaders outside of their 
own particular department. Contacts with some of our 
early wheel tapping type of car inspectors may have 
been partly responsible for this. We hope that we have 
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lived down that picture by this time. But we must re- 
member that an intelligent group of willing workers, 
thoroughly versed in all matters pertaining to their 
job, is bound to command respect from everyone, in- 
cluding themselves. 


The Car Inspector as a Railroad Representative 


We should all realize that the car inspector comes in 
contact with others outside of his own department per- 
haps more frequently than any of us. He works daily 
with switch crews and train crews in handling his trains. 
Yard clerks and even yardmasters often get a lot of 
their detail information from him. He deals directly 
with the local agent in many cases where he furnishes 
perishable freight protection or handles seal records. In 
addition to this, he is often sent out to local industries 
to measure high and wide loads for clearances, to instruct 
shippers how to block an open-top load or to inspect one 
after it has been loaded. He goes to manufacturing plants 
to inspect cars just unloaded to see if they are fit for 
reloading. And he is even called upon to make inspection 
of cars at unloading platforms where lading is damaged 
due to the physical condition of the car. This group 
of men, including the outsiders whom he contacts at the 
industrial plants, are bound to be greatly influenced in 
their opinion of our department through their dealing 
with the car inspector. Therefore, he is indeed in a 
position to do his department, and even his railroad, a 
lot of good. If he presents a good appearance and con- 
ducts himself in a businesslike manner and is eager to 
be of assistance at all times and can furnish valuable 
information, or can intelligently answer questions with 
reference to his end of the railroad game, then we can 
truly say that we have an ambassador who is building up 
a lot of good will towards his department, along with his 
daily work. And if he fails in all of these points he does 
not properly represent his department. 

In the foregoing remarks we have attempted to in- 
dicate the need for building up the car inspector, for his 
position is of great importance in the handling of all 
cars. Anything that can be done to further his develop- 
ment should not be overlooked. 

Some roads broadcast questions to their inspectors 
periodically pertaining to current rules and regulations. 
In seeking out the information to answer these questions 
the men are likely to become quite well versed on all 
such references. Another practice which we have noted 
is to broadcast useful information on the handling of 
important matters quite frequently by means of circular 
letters. Other railroads see to it that education and 
training is imparted to their inspectors first-hand by their 
immediate supervisors and by their field men. All of 
these methods are helpful to the inspector, but they are 
of little use unless the individual, himself, is willing to 
accept in the proper spirit the chances that are offered 
for his development. As a whole, however, it is most 
gratifying to note the eagerness with which most inspec- 
tors will accept first-hand training and information on 
how to handle their job, once they are satisfied that a 
sincere and honest effort is being made to help them. 

Occasionally a man may be found who seems to have 
learned the knack of developing himself without much 
outside help. He is usually a good student of all matters 
pertaining to his work and at the same time a keen ob- 
server. Such men usually turn out to be good car 
inspectors. Since none of us have all men of this calibre 
in our organization, however, there will always be need 
for training our men and those of us who practice this 
diligently are bound to be rewarded in the end by a 
first-class force of car inspectors who are indeed a credit 
to the railroad. 
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NEW SHOP TOOLS 
AND EQUIPMENT 


Vertical 
Turret Lathe 


The Cut Master vertical turret lathe is 
one of the latest achievements of the 
Bullard Company, Bridegport, Conn. This 
new line of machines is built in 30-, 36-, 
42-, 54-, and 64-in. table sizes. They are 
designed with a wide range oí feeds and 
speeds and the ability to stand up under 
high-horsepower loads in order to utilize to 


and a side head, while the 42-in., 54-in. 
and 64-in. machines carry three heads, a 
left-hand main ram head, a right-hand 
main turret head, and the side head. How- 
ever, any choice of heads are available 
to meet individual requirements. All the 
heads and functions of the machine are 
protected by interlocking and limit 
switches so that it is almost an impos- 
sibility to damage the machine through 
forgetfulness or careless handling. Either 


The Bullard Cut Master vertical turret lathe 


the utmost the capabilities of modern car- 
bide and other cutting tools. On a test 
with this machine one set of single tungs- 
ten-carbide tools removed 220 cu. in. of 
cast iron per minute. 

The 30-in. and 36-in. machines are de- 
signed for two heads, a main turret head 
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rail head may be swivelled 30 deg. either 
side of the vertical for machining angular 
surfaces and the heads can also be fed 
horizontally and their respective rams fed 
vertically at the same time for machining 
any angles up to 45 deg. Further, if the 
main heads are set at augles varying up 


to 30 deg. off the vertical center, angle: 
ranging up to 60 deg. may be produced 
The two main heads have screw feed, 
both horizontal and vertical, which as 
sures extreme accuracy, smoothness of 
movement, and a fine finish for the work 
in process. 

The traverse and feed control are com- 
bined in one lever in the center of each 
handwheel, one lever for the turret slide 
and another for the saddle movements and 
this arrangement has simplified these oper- 
ating functions. With this design there is 
a natural interlock which prevents the 
feed and the traverse from being engaged 
at the same time. However, feed of the 
slides does not prevent rapid traverse of 
the saddles or vice versa. The power tra- 
verse control is sensitive in action and 
produces rapid, individual, and simultane- 
ous action for vertical or horizontal move- 
ment of both main saddles and rams as well 
as the side head and its ram. Each head 
has its own feed mechanism which func- 
tions irrespective of the others and feed 
changes are quickly made without stop- 
ping the machine or removing the heads 
from the work. There are 16 feeds and 
20 speeds, all in geometric ratio. 

Electric stops are furnished for feed: 
of all the heads in any direction and they 
provide a feed stop-off when approaching 
finished dimensions. The moving mem- 
bers are equipped with fixed switches 
which contact the adjustable trip dogs at 
any desired setting. This action closes 
the circuit, thereby reacting on thrustors 
which, in turn, disengage the feed. On 
the turret head there is a selector bar 
which permits the use of separate trip 
dogs for each station of the turret. As 
the turret is indexed, the selector bar 
moves to each respective position. Trip 
dogs are easily adjusted, and when set for 
their respective dimensions they assist in 
the duplication of these dimensions. 

It is possible to operate these machines 
at the higher speeds because of the large 


Timken-bearing spindle mountings. Anti- 
friction bearings at other points and 
the positive-pressure filtered lubrication 


throughout the machine assure long life 
with a minimum maintenance cost even 
under the heavy cutting or the higher 
speeds to which these machines can be 
subjected. Chucks of a new design mini- 
mize the friction within the mechanism 
thereby providing maximum jaw pressure 
with minimum turning effort of the 
wrench. They may be had in a three- 
jaw universal or four-jaw independent 
type having conventional T-slots. 
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The 30-in. and 36-in. machines have 
30-hp. motors while the larger machines 
have 40-hp. motors. The motor drive 
may be either floor mounted or side- 
bracket mounted for V-belt drive. 


Contour Grinder for 
Tread-Turning Tools 


For many years the turning tools for 
locomotive tires and car wheels produced 
by the Gorham Tool Company, Detroit, 
Mich., have been ground on special con- 
tour grinders as a final manufacturing 
operaticn. These grinders have made pos- 


Gorham contour grinder for locomotive tire and 
car-wheel turning tools 


sible the economical production of ground 
form tools that have extremely accurate 
contours and the correct clearances for 
cutting. After many requests from cus- 
tomers for equipment to resharpen these 
tcols in their own shops, this company is 
offering a simplified machine that permits 
the easy sharpening of contour turning 
tools in wheel shops without the need for 
a skilled grinder operator or expensive 
equipment. 

The machine consists of a solid base 
enclosing a motor and a vertical grinding 
spindle. The spindle carries a chuck at 
the upper end in which a mounted grinding 
wheel is held in working relation to a 
turning tool clamped to the work table. 
The work table is given free motion in 
any direction in a horizontal plane by 
rolling on steel balls running in raceways 
at right angles to each other between the 
work plate and the intermediate plate and 
between the intermediate plate and the 
base plate. The path of the work plate 
is controlled by maintaining contact be- 
tween a gage of the desired contour and 
a revolving cylindrical follower. The 
depth of the grinding cut is adjusted by 
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means of a hand wheel at the front of the 
machine which changes the relation of 
the follower to the grinding wheel and 
permits the operator to regulate the stock 
removal within very close limits. A wheel- 
dressing attachment is built into the ma- 
chine and a gaging device is furnished 
which locates correctly the spindle height 
for the varying tool heights. 

The motor for driving the spindle, bal- 
anced especially for this application, de- 
livers 14 hp. and is available in any stand- 
ard a.c. or d.c. voltage. The spindle is 
driven by a single V-belt running in three 
step cones to provide a range of spindle 
speeds for roughing and finishing. A spe- 
cial Parker ball-bearing spindle is used 
with vertical adjustments made by rotat- 
ing a hand wheel on the side of the ma- 
chine base. The motor and spindle need 
no adjustment or care other than the 
specified lubrication. 

'The most unusual feature of this grinder 
is the use of a conical grinding wheel 
mounted on a straight steel shank which, 
in operation, is clamped in a chuck seating 
in a taper hole in the top end of the 
spindle. The manufacturer recommends 
the use of a 12-deg. included angle on the 
wheel which gives a 6-deg. clearance down 
from the contour on the cutting edge of 
the turning tool. Although the dressing 
equipment is regularly furnished to dress 
for a 6-deg. clearance, it can be altered to 
suit individual preferences. The contour 
gages are furnished as standard equip- 
ment, one for the l-in. A. A. R. tread 
contour and one for the 1%-in. A. A. R. 
tread contour. Gages for special con- 
tours are available as extra equipment. 

The operation of the machine is very 
simple and does not require skill or train- 


ing. The operator dresses the wheel and 


clamps the desired contour gage in place 
on the work table. Then with hand screws 
he clamps the tool to be sharpened in 
place under a bridge spanning the work 
table. With a gage he adjusts the spindle 
height to suit the tool being sharpened. 
The motor is then started and the entire 
work table is guided back and forth across 
the width of the tool. The operator leans 
against a bar fastened to the work table 
when extra pressure is needed. Each 
time the tool is fed into the wheel, the 
entire contour is ground back the amount 
of the feed until all nicks are removed and 
a perfect contour is produced on the cut- 
ting edge. Tools ground on the contour 
grinder not only turn perfect contours but 
have a regular clearance along the entire 


tool which gives an optimum cutting 
performance. 
Single-Operator 


Eleetrie Are W elder 


Adjustment of the single handwheel lo- 
cated on top of the Wilson “Hornet” 
welding machine permits the operator to 
obtain an infinite number of current set- 
tings. Directly inside the handwheel is a 
dial on which the ampere graduations are 
plainly marked and a revolving pointer in- 
dicates the current value for which the 


handwheel has been set by the operator. 
The dial markings are so accurately cali- 
brated that meters are not required. 
The single-pole control assures a cur- 
rent output that will not vary, resulting in 
a constant, uniform arc at all times. It is 
impossible to reverse the polarity accident- 
ally because the electrical circuit is so 


The Wilson "Hornet" electric arc-welder 


designed that only a small snap switch on 
top of the machine will change the polar- 
ity of the machine. 

The "Hornet" is a two-bearing unit 
with the motor rotor and the generator 
armature mounted on a common shaít. 
Adequate ventilation is furnished by pro- 
peller blades attached to the revolving 
shaft which draw air in at both ends of 
the machine and expel it downward at the 
center. Although shielded-arc electrodes 
are recommended the machine will operate 
with equal efficiency if bare electrodes are 
used. $ 

The machine is supplied in three sizes— 
Frame BA 200, Frame BA 300, and Frame 
BA 400, rated at 200, 300 and 400 amp., 
respectively. This single-operator motor- 
generator arc welder has just been an- 
nounced by the Wilson Welder & Metals 
Company, Inc., New York. 


Steam Guns For 
Cleaning Work 


The Oakite solution-lifting steam guns, 
models No. 384 and 385, will lift a clean- 
ing solution to a working height of about 
12 ft. without the use of a pressure tank, 
pump, or elevated solution tank and thus 


Cleaning locomotive motion work with the 
Oakite solution-lifting model No. 385 steam 
gun 


415 


eliminates the need or the expense of this 
accessory equipment. The cleaning solu- 
tion may be drawn from a pail, an open 
drum or other container. The model No. 
384 operates from a steam supply with a 
pressure of 30 to 80 lb. per sq. in. while 
the model No. 385 requires a steam pres- 
sure of 60 or more lb. per sq. in. 

The model No. 385 steam gun is shown 
in the illustration cleaning the motion work 
of a locomotive. It has a length of 7% 
ft. and weighs 13/4. lb.  Seamless-steel 
tubing and castings of brass or aluminum 
are used in its construction. This steam 
gun has a single seamless-steel nozzle with 
1%, in. inside diameter as it is designed 
only for heavy steam-cleaning operations. 
The two circular rubber-covered handles 
are said to balance the gun perfectly when 
steam is flowing from the nozzle. 

The smaller steam gun, model No. 384, 
has a length of 3% ft. and weighs 534 
Ib. It is of the same general construction 
as the larger gun but is equipped with two 
sizes of nozzles and suction orifices to 
provide smaller or larger quantities of 
cleaning solution depending upon the steam 
capacity available. The handle of this gun 
is constructed with hardwood spindles 
mounted on aluminum spacers and held by 
strong clamps in order to keep the handle 
air-cooled. 

Both models are equipped with solution 
valves and steam valves and a strainer for 
the solution hose. The larger model was 
developed for the cleaning operations in 
connection with the maintenance and re- 
pair of locomotives and rolling stock, 
while the smaller model is suitable for 
cleaning floors, freight-car interiors, and 
small equipment and parts. The steam 
guns are made by Oakite Products, Inc., 
New York. 


Heavy-Duty Lathes 
Have Speed Selector 


The LeBlond Super Regal line includes 
the 21-in. and 24-in. heavy-duty lathes in 
addition to the 13-, 15-, 17-, and 19-in. 
lathes and the 10-in. Regal lathe. One of 
the.new features on all but the 21-in. and 


24-in. Super Regal machine is the speed 
selector built into the headstock with a dial 
to show the cutting speed for commonly 
machined materials and to indicate the 
revolutions per minute for the proper cut- 
ting speed. Eight spindle speeds are ob- 
tained through heat-treated and hardened 
sliding gears. The final drive is through 
helical gears which give strength to the 
gear train and a smooth, powerful drive to 
the spindle. 

A direct motor control or multiple-disc 
clutch and brake is furnished on the 21- 
in. and 24-in. lathes where frequent and 
rapid stop and start is required. A lead 
screw and feed rod are now built in all 
these lathes. A single-point adjustment is 
of such a design that the plates can be 
adjusted to as little as .003 in. which gives 
maximum capacity with minimum pressure 
on the operating lever. The lathes are 
made by the R. K. LeBlond Machine Tool 
Co., Cincinnati, Ohio. 


High-and Low- 
Velocity Unit Heaters 


The Venturafin unit heaters made by the 
American Blower Corporation, Detroit, 
Mich., are available for either high or low 
air-velocity operation. The high-velocity 
heater is for use in large rooms with high 
ceilings which are difficult to heat. The 
low-velocity heaters are available for 
rooms requiring quiet operation. All sizes 
of heaters are rated for sound which makes 
it possible to select a heater with a sound 
rating for a particular sound level. 

The heaters have a streamline air inlet 
which reduces power consumption and low- 
ers the operating cost. The epicycloidal- 
propeller fan is the result of a constant 
endeavor to produce a wheel which would 
handle more air with a minimum power 
requirement. All the coil headers are of 
cast-bronze "steam metal" and are de- 
signed for a maximum steam pressure of 
150 Ib. per sq. in. The tubing is of extra 
heavy seamless copper, airfoil in shape, 
and designed to give the maximum heat 
transfer with the least resistance to air 
flow. The relation of the fin area to the 


The LeBlond 21-in. Super Regal lathe 
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tube area in the sheet-copper fin stock is 
of the proper proportion to give a maxi- 
mum transfer of heat. 

The logarithmic-curved louvres are die 
formed and individually adjustable, which 
permits the heated air to be deflected at 
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American Blower Company's Venturafin unit 
heater 


any angle. All motors on these heaters are 
totally enclosed and are especially designed 
for unit-heater duty with thrust and wool- 
packed sleeve bearings. Standard motors 
are designed for operation in 125-deg. 
maximum air temperature and special mo- 
tors are required for operation in higher 
temperatures. The motor bracket support 
is designed to present the least resistanct 
to the flow of air. 


Lift-Platform 
Industrial Truck 


The GEP-6 lift-platform truck for hand- 
ling material on skids is one of the new | 
power industrial trucks built by the Elwell- 


The Elwell-Parker GEP-6 lift-platform truck 


Parker Electric Company, Cleveland, Ohio. 
It has speeds up to 10 m.p.h. and a rated 
capacity of 6,000 Ib. The heavy-duty in- 
dustrial type four-cylinder motor develops 
33 brake horsepower at a normal speed of 
1,250 r.p.m. This truck has many safety 
features and is built under the Under- 
writers’ Laboratory re-examination service. 
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Hy draulie 
Automatie Lathe 


The Gisholt No. 12 lathe is automatic in 
its operation. The only requirement of 
the operator is to place the work in the 
machine and pull the control lever to start 
the lathe. It is adaptable to a wide range 
of applications including between-centers, 


shifts the control lever to the feed posi- 
tion. The control of the feeding motion 
by abutment against dead stops insures 
precision and exact duplication of machined 
dimensions. At the end of the cutting 
stroke when the dead stop is encountered 
and further movement is arrested, the con- 
tinued delivery from the feed pump in- 
creases the fluid pressure which automatic- 


The Gisholt No. 12 hydraulic automatic lathe equipped with single-lever operated tailstock 
with air clamp 


arbor, and chucking work or for jobs that 
must be handled in fixtures. It is ideal 
for high-production manufacturing, yet, 
due to its flexibility and the ease with 
which it can be changed from one job to 
another, it is well adapted to manufactur- 
ing a variety of parts even in small lots. 
The machine is made by the Gisholt Ma- 
chine Company, Madison, Wis. 

The adaptability of the machine to a 
wide range of work and the ease of 
change-over from job to job are due large- 
ly to the means by which the slide motion 
is obtained and to the unusual method of 
controlling the machine functions. The 
tool-carrying slides receive power for their 
motion through fluid pressure acting on 
the slide pistons. A large-volume gear 
pump furnishes the fluid power for rapidly 
traversing the slides and individual plung- 
er-type pumps provide accurately metercd 
quantities of fluid for advancing both the 
front and rear slides at the desired rates 
of feed. 

Shifting the control lever upward causes 
the spindle to rotate and the slide to ad- 
vance rapidly to the work piece. When 
the tools reach the proper position, the 
slide pistons encounter adjustable, positive, 
traverse stops and instantly the rapid rise 
in the fluid pressure is transmitted to the 
central control valve which automatically 


Railway Mechanical Engineer 
OCTOBER, 1939 


ally shifts the hydraulic control valve to 
the rapid-return position. The slight 
dwell against the stop while the pressure 
builds up tends to relieve the strain in the 
work piece and to permit the tool to cut 
free. During the rapid return of the slide 
to the starting position the spindle clutch 
is disengaged and the brake is applied. 
At the completion of the return motion 
the control lever is automatically shifted 
to the stop position. 

Since the hydraulic power for actuating 
the control of the slide functions is trans- 
mitted by the same fluid pressure that 
supplies the power for the slide motion, 
the adjustment of traverse and feed trips 
is merely a matter of loosening, setting, 
and locking ordinary stop screws. The 
range of action, the location, and the direc- 
tion of motion of the slides can be easily 
varied between wide limits. The bed and 
headstock of the Gisholt No. 12 automatic 
lathe are of one rigid nickel semi-steel 
casting. 


Face Grinder With 
Centralized Control 


On the older design of face grinders, built 
by the Bridgeport Safety Emery Whcel 
Co., Inc., Bridgeport, Conn., it was neces- 


mme 
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The face grinder of the Bridgeport Safety 
Emery Wheel Co. with centralized control 


sary to go to the front of the machine in 
order to set the dogs for controlling the 
length of the carriage travel. On the 
improved machines all of the control levers 
are placed at the rear of the machine and 
are readily accessible to the operator. 

The length of the carriage travel is con- 
trolled by the dogs on the dial at the oper- 
ator’s position. It is a simple matter to 
jump one of the regular dogs by depress- 
ing a foot treadle in order to bring the 
carriage out into the loading position. 
Any carriage speed from 5 to 90 ft. per 
minute is obtainable on this machine. 


Pipe Machine With 
New Die-Head Design 


The “Tom Thumb” pipe machine, known 
as the No. 562, has the capacity to handle 
all sizes of pipe from % in. to 2 in., in- 
clusive, through its spindle and is also cap- 
able of driving geared die stocks up to 
8-in. capacity by means of a special, uni- 
versal.shaft. The spindle, worm drive, and 
all shafts are mounted in ball bearings. It 


a 
. 
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The Oster No. 562A “Tom Thumb" portable 
pipe machine 


has a welded steel base and guards which 
give it maximum strength with minimum 
weight. The machine is powered by a 1⁄4- 
hp. Black & Decker, universal, reversible, 
variable-speed motor and the drive from 
the motor to the machine is through V- 
belts. 

A new design of die-head which is in- 
tegral with its carriage is used for greater 
rigidity and support for the high-speed 
threading dies. This die head tends to 
lengthen the life of the dies and to pro- 
duce more accurate work. The front- 
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cutting die-head, together with the ma- 
chine's "close-grip" front chuck, permits 
pipe lengths as short as 2% in. to be 
threaded without the use of a nipple chuck. 
The size-setting marks are on top of the 
die head where they are plainly visible for 
easier, more accurate settings. The ways 
on which the head is mounted are 1%-in. 
solid-steel studs supported at both ends for 
perfect alignment. 

The "Tom Thumb" pipe machine is 
equipped with a built-in, cut-off attach- 
ment that is operated by a ball crank 
handle and opposed by a V-block steady- 
rest to take the thrust of the tool and 
prevent breakage by  "hogging-in". A 
combination reaming and chamfering form- 
ing tool, mounted on the cut-off block, 
does both operations simultaneously. 

An internal oiling system to the dies and 
cut-off tool is furnished. A flexible hose 
carries the oil from the pump to the intake 
valve in the head and the flow of oil is 
controlled by a two-way thumb valve con- 
veniently located for the operator. The 
No. 562 machine is 23% in. high, 23 in. 
wide, 36 in. long, and has a net weight of 
450 lb. The machine is made by the Oster 
Manufacturing Co., Cleveland, Ohio. 


Tractor Crane and 
Auxiliary Equipment 


The Krane Kar is now furnished with 
magnets and buckets to make it available 
for other than the ordinary hook work of 
lifting and transporting materials. The 
model A Krane Kar is equipped with a 
20- and 25-in. magnet, and the model AX 
Krane Kar is available with a 20+, 25-, 
and 29-in. magnet. A clamshell bucket 
may be had with either of these models. 

A gas-electric generator, mounted inte- 
gral with the chassis, and a magnetic panel, 
master switch and automatic cable retriever 
with power-feed cable are the auxiliary 
equipment needed for magnet work. These 
are provided complete and ready for opera- 
tion. A special quick-disconnect coupler 
is between the power line and the power 
lead of the magnet. The changeover from 
hook to magnet work requires only a few 
minutes and can be made by the regular 
crane operator. 

The two-power-line, self-reeving clam- 
shell bucket of 3$-yd. capacity is intended 
for clean-up work and light digging. An 
auxiliary drum operates the holding line 
and the regular hook winch operates the 
hoisting and closing line. A tag line at- 
tachment prevents the bucket from spin- 
ning. It is possible to have the Krane 
Kar models, A and AX, equipped to ac- 
commodate both the bucket and the magnet. 

The model A has a lifting and transport- 
ing capacity of 5,000 Ib. and model AX a 
capacity of 10,000 Ib., both at a 5-ft. radius 
and 3% ft. clear from the front bumper. 
Power for the crane and for propelling the 
chassis is obtained from one gasoline en- 
gine having starting and  electric-light 
equipment. Three worm-gear units are 
standard equipment for hoisting, swinging 
and topping, independently or simultane- 
ously, with the maximum load on the hook. 
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The chassis ordinarily has four speeds 
ahead and one reverse but can be furnished 
with a directional reverse-gear transmis- 
sion having four speeds in both directions. 
This tractor crane is now better equipped 


The Krane Kar handling material with the 
magnet 


for a greater variety of material-handling 
applications in railroad work with the 
magnets and bucket in combination with 
the previous accessories, comprising an 
auxiliary gypsy winch and the standardized 
telescopic boom. The Krane Kar is built 
by the Silent Hoist Winch & Crane Co., 
Brooklyn, N. Y. 


Oil Burner Maintains 
Correct Air-Oil Ratio 


The proportioning oil burner, developed by 
the Hauck Manufacturing Company, 
Brooklyn, N. Y., automatically propor- 
tions and maintains the correct and 
straight-line air-oil ratio from its mini- 
mum to maximum capacity. The moving 
of a single lever automatically controls the 
oil and air supply and simultaneously ad- 
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justs both the primary and secondary air 
orifices in the burner. Any desired air- 
oil ratio, once set, is automatically main- 
tained thereafter. 

As shown in the illustration, the pro- 
portioning oil burner consists of the burner 
with the mounting bracket and air shut- 
off valve, a micro oil-regulating valve 
connected through linkage with the bur- 
ner, and an oil-pressure gage, oil-pressure 
regulator and oil filter in the oil line to 
the burner. The air is controlled by the 
burner-nozzle orifices and, therefore, the 
maximum atomizing air pressure and con- 
stant air velocity are maintained where the 
oil it atomized. This eliminates reduced 
air pressure and velocity at the point of 
oil atomization when the burner is turned 
down. 

Operating tests show that a straight- 
line proportioning of the air and oil flow 
is obtained at all dial settings of the bur- 
ner and that a constant air pressure is 
maintained throughout the entire range oi 
operation. This is accomplished by con- 


Installation of Hauck proportioning oil burners 
with motor control in a normalizing furnace at 
the Roanoke shops of the Norfolk & Western 


necting together through levers of equal 
radius a straight-line flow air control in 
the burner nozzle and a straight-line flow 
oil valve mounted in the burner. Ad- 
vancing or retarding the oil valve with 
respect to the air control changes the air- 
oil ratio. Once these adjustments are 
made, then moving the operating lever in- 
creases or decreases together the flow of 


VALVE : 


CONTROL LEVER 


AIR SHUT- OFF 
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The Hauck proportioning oil burner 
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air and oil through the burner and main- 
tains the set air-oil ratio over the entire 
range of the burner. These characteristics 
make the burner ideally suited to auto- 
matic control. Without any change in 
piping the burner can be connected to a 
control motor actuated by a pyrometer. 
A battery of burners can be regulated from 
one control motor and as each burner is its 
own individual air and oil mixer it does 
not affect the other burners in the group. 
An accompanying illustration shows an 
installation of these burners with one con- 
trol motor regulating the burners. 

The proportioning burner eliminates the 
necessity of relying on operators in vari- 
ous shifts to get the correct burner ad- 
justment by regulating separate air and 
oil valves. They can be installed in any 
kind of furnace, oven, or kiln. 


Universal Shaper 
For the Toolroom 


The 16-in. tool-room universal shaper is 
one of the latest lines of tool-room and 
industrial shapers offered by Gould & 
Eberhardt, Irvington, N. J. The tool- 
room shapers are high-speed machines 


The Gould & Eberhardt 16-in. tool-room 
universal shaper 


making up to 200 cutting strokes per min- 
ute and are especially adapted for tool 
room and die work. 

The manufacturer's rapid power tra- 
verse mechanism for the work table, opera- 
tive in the opposite direction to the feed 
set, is now regular equipment on these 
machines. Rapid power vertical traverse 
is also available on all machines for ele- 
vating and lowering the work table. All 
the shapers made by this company have a 
circulatory pressure system of lubrication 
which now includes automatic oiling to the 
entire crossrail unit and the crossfeed 
screw and nut. The push-button station 
for the motor is of the flush-mounted type 
with oil-proof conduits concealed within 
the main frame. 

The shapers have retained the main 
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double-crank gear transmission, the con- 
centrated rail clamp for locking the cross- 
rail, the single-control head lock, and the 
positive-lock front table support. The 
machines are available in a new two-tone 
color scheme of light and standard ma- 
chine-tool gray. 


Semi-Automatic 
Threading Machine 


The four-spindle semi-automatic threading 
machine is one of the most flexible thread- 
ing machines ever designed by engineers of 
the Landis Machine Company, Waynesboro, 
Pa. The machine in the photograph is set 
up to thread hollow-head set screws at the 
rate of 1,900 screws per hour with a cut- 
ting speed of less than 35 circumferential ft. 
per min. This slow cutting speed assures 
good quality and long chaser life even 


Landis four-spindle semi-automatic threading 
machine 


though tough alloy-steel stock is being 
threaded. 

Indexing turrets are used on these ma- 
chines when threading set screws. The 
turrets çan be replaced easily with hołding 
fixtures for threading bolts or special 
threaded parts or a gripper mechanism can 
be substituted for the turret or work-hold- 
ing fixture if long rods or bars are to be 
threaded. 


Air-Acetylene 
Soldering Iron 


The Prest-O-Lite open-flame type solder- 
ing iron, recently announced by the Ox- 
weld Railroad Service Company, Chicago, 
operates from a small portable B-tank of 
acetylene. Air for both combustion and 
cooling is admitted through suitable small 
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parts in the handle which is made of 
metal tubing with a Bakelite hand grip 
and a round rubber disk which serves as 
a heat guard. A small valve in the pipe 
line just beyond the handle controls the 
flow of gas which, when mixed with the 
proper proportion of air, is ignited and 
burns as a small but intense flame im- 
pinging on the rounded end of the copper 
which is held in a U-shape fitting. 

In addition to the standard soldering 
coppers, chisel-type and hatchet-type cop- 
pers are also available. Coppers are am- 
ple in size to retain the heat for a reason- 
able period of time. They can be re- 
forged to meet special requirements with- 
out altering the heating efficiency. It is 
said that the Prest-O-Lite soldering iron 
can be operated at a low fuel cost and is 
well adapted for use in both locomotive 
and car tin shops. In car shops, especially 
where there is a large amount of light 
sheet metal work and small soldered pipe 
joints in connection with the installation 
of air-conditioning equipment, the new tool 
should prove of exceptional value. 


Portable 
Electric Hammer 


Faster drilling capacity and a longer life 
for the moving parts are obtained in the 
No. 36 portable electric hammer, rede- 
signed by the Black & Decker Mfg. Co., 
Towson, Md., by an increase in the motor 
capacity and the efficiency. This tool is a 


The Black & Decker No. 36 portable electric 
hammer 


completely self-contained unit which is 
powered by a universal motor and requires 
no transformer, rectifier, or other extra 
equipment. 

No change has been made in the oper- 
ating principle of this hammer. The ac- 


tion is developed by an oscillating weight 
and spring assembly; the weight is driven 
indirectly 


by a crank. The motor is 


n 


Prest-O-Lite open-flame type soldering iron 
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mounted at right angles to the barrel and 
operates through a train of reducing gears. 
The action is characterized by a definite 
“follow-through” stroke and produces a 
high efficiency. The hammer weighs 17 
lb., and develops 2,300 blows per minute. 


Machine Combines 
Milling and Shaving 


The surface finish obtained with the New- 
tcn straight-line type Mill-N-Shaver is 
said to be smoother and more accurate 
than that produced by rough and finish 
milling, and to approach the finish that 
might be obtained by grinding. In oper- 
ation this machine rough mills and then 
shaves the work on the rapid-traverse 
return stroke, and the cycle of operation 
is automatic from the manual start to 
the stop at the position to remove the 
work from the table. The cutter spindle 
is mounted in anti-friction bearings and is 
driven by an individual motor. The ma- 
chine is equipped with hydraulic feed and 
traverse for the table. 

The Mill-N-Shaver may be arranged 
with one or more unit milling heads and 
with the same number or less of shaving 
heads depending on the requirements of the 
work. The heads may be horizontal or 
vertical or placed at any angle to suit 
the surface to be finished. The shaving 
head is a heavy tool block in which is 
mounted one or more tungsten-carbide 
blades. The head is on a ram which has 
a micrometer adjustment for setting the 
depth of the cut. The ram automatically 
draws back out of the way while the work 
is rough milled and resumes the cutting 
position just before the rapid traverse of 
the return stroke takes place. 

In operation the work is loaded and 
clamped in the fixture and the cycle is 
started manually. Automatically, the shav- 
ing head is drawn back to clear the work 


and the table advances in rapid traverse 
which changes to a feed motion as the 
work reaches the rough-milling cutter. At 
the end of the rough-milling cut the shav- 
ing head advances to the cutting position 
and the work is shaved as the table re- 
turns in rapid traverse to the loading 
position. This operation produces a smooth 
and accurate surface and eliminates the 
time required for a finish cut with a milling 
cutter. 

The Mill-N-Shaver is made with either 
a horizontal or vertical spindle. The ma- 
chine is built by the Consolidated Machine 
Tool Corporation, Rochester, N. Y. 


Lathe Powered With 
All-Eleetrie Drive 


The Monarch 12-in. by 30-in. toolmaker's 
lathe is powered with a recently developed 
a.c., all-electric  adjustable-speed drive 


which employs a proved principle of speed 


The Monarch 12-in. by 30-in. toolmaker's lathe 


control heretofore confined to large drives. 
The 100-to-1 spindle-speed power unit is 
entirely self-contained and is mounted in 
the cabinet base. The drive is through a 
new type of flat belt. Two range of spindle 
speeds from 15 to 1,500 r.p.m. are obtained 


MEWTON 


The Newton straight-line type Mill-N-Shaver with vertical spindle 
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by means of a back-geared unit on the 
spindle. This range may be varied to suit 
the user's requirements. The machine is 
built by the Monarch Machine Tool Co, 
Sidney, Ohio. 


All-Steel Shear with 
Power Back Gage 


The all-steel shears of the Cincinnati 


Shaper Co., Cincinnati, Ohio, cut to toler- 
ances that take a micrometer to measure 
and shear with this accuracy at high speed. 
As an example, the %-in. by 12-ft. shear 


The Cincinnati all-steel shear equipped with 
a power back gage 


makes 60 strokes a minute. Hydraulic 
hold-downs automatically clamp any gage 
of metal with the same pressure and efi- 
cient use of the four-edge knives is ob- 
tained because of the fine adjustments that 
can be made. All standard sizes of shears 
from ten gage to one inch are available. 

The shear illustrated is equipped with a 
front-controlled power back gage which is 
available as extra equipment on these ma- 
chines. Push-button control is from the 


The control and dials of the power back gage 
for Cincinnati all-steel shears 


front of the shear conveniently located at 
the operator’s position. As shown in one 
of the illustrations, the dials reading 1m 
inches and sixty-fourths of an inch are 
mounted above the finger-tip control. A 
fast forward and a fast backward speed 
give rapid movement to the desired pos 
tion and a "spotting" button sets the gage 
accurately. The gage is advantageous m 
work requiring frequent changes of back 
gage setting. 
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Bronze Welding Rod 
ls Coated with Flux 


Maximum speed, convenience, and economy 
are required for profitable welding oper- 
ations. A development of this emphasis 
on efficiency is the CIG Ready-Fluxed 
bronze, a product of the Hollup Corpora- 
tion unit of Compressed Industrial Gases, 
Inc., Chicago. Dipping into the flux is 
eliminated by the use of this bronze weld- 
ing rod. It is designed to keep the molten 
metal in a semi-plastic state to enable weld- 
ers to apply it in any position with ease, 
and to keep it fluid enough for all brazing 
operations. In its manufacture the flux 
is extruded in a perfectly concentric coat- 


Three sizes of CIG Ready-Fluxed bronze 
welding rod 


ing which assures a uniform fluxing 
throughout the entire length of the welding 
rod. 

The CIG 400 Ready-Fluxed bronze 
welding rod has a tensile strength of 
58,500 Ib. per sq. in., an elongation of 30.1 
per cent in 2 in., a hardness of 85 Brinnell, 
and is obtainable in 36-in. lengths. The 
CIG 401 Ready-Fluxed manganese-bronze 
welding rod has a tensile strength of 
62,000 Ib. per sq. in., an elongation of 27 
per cent in 2 in., and a Brinnell hardness 
of 95. It is also available in 36-in. lengths. 


Threading Machine 
Has Revolving Head 


A rolled thread of any length on bar stock 
up to 1% in. in diameter is produced on 
the Acme XR roll-threading machine just 
announced by the Acme Machinery Com- 
pany, Cleveland, Ohio. This machine is 
the result of research and development 
work by the Acme engineers for a type 
of roll threading that has never been ac- 
complished before; namely, the threading 
of bar stock in a range up to and includ- 
ing 1%-in. diameter without limit to its 
length. The adjustment from one diameter 
to another is quickly and easily made. 
The machine is rugged and compact and 
requires very little floor space. 

The principle of this machine is differ- 
ent from the conventional roll-threading 
equipment in that the work is held sta- 
tionary while the rugged die rolling head 
revolves, permitting the stock to lead 
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The Acme XR roll threading machine with l'2-in. die head 


through the die head and only the length 
of the stock limits the length of the 
thread that can be rolled. Holding the 
work stationary facilitates the handling 
of long, cumbersome bars which are being 
threaded. 

The form of the thread produced by the 
Acme roll-threading machine is extremely 
accurate while the pitch diameter: and the 
lead is held within limits of thousandths 
of an inch. The burnishing action of the 
rolls in forming the threads imparts a 
thread-surface smoothness that has the ap- 
pearance of a ground thread. This action 
also imparts a slight surface hardness to 
the thread and strip tests show a 15 per 
cent increase in strength over the cut 
thread. The speed of thread rolling is 
from 15 to 50 per cent higher than thread 
cutting, depending on the material and the 
kind of thread. 

Triple threads with 175-in. lead have 
been successfully rolled on stock slightly 
less than 34 in. in diameter. The hard- 
ness of the stock to be threaded must be 
considered, but good results have been ob- 
tained in the rolling of U. S. S. l-in., 
eight-pitch threads in S. A. E. steel hav- 
ing a hardness of 30 to 40 Rockwell. A 
saving of 15 per cent or more, depending 
upon the diameter of the bar stock, is 
obtained in the rolling of threads as the 
size of the stock is the same as the pitch 
diameter of the rolled thread. 

In appearance the Acme XR roll-thread- 
ing machine is very similar to the Acme 
XL thread-cutting machine. The bed is 
of a sturdy box-type fabricated construc- 
tion with high-carbon steel ways. It has 
an eight-speed gear box, clutch controlled, 
with the gears and shafts mounted on anti- 
friction bearings running in oil The 
work-holding carriage is actuated by a 
double rack and pinion. 

This machine also has the exclusive 
Acme feature of the micrometer adjust- 
ment of the head for controlling the pitch 
diameters without stopping the head rota- 


tion. It has a multiple V-belt drive from 
a motor enclosed in the bed and friction- 
clutch control for starting and stopping 
the spindle. On single-spindle machines 
with work capacity up to 1% in. diameter 
a five-hp. motor is furnished. The Acme 
XR roll-threading machine is built with 
single or double spindles. 


IronWorkerPerforms 
Several Operations 


The Buffalo No. 2% universal Ironworker 
is a popular size of this machine in 
plants requiring a concentration of various 
operations in one machine. It will punch 
round, square or oblong holes in plates, 
angles, flanges and webs of channels and 


The Buffalo No. 2’ universal lronworker 


I-beams. It will shear angles either 
square or to right- or left-hand miters of 
15, 30, or 45 deg. It will also shear round, 
square, and T-bars. The standard bar- 
cutter knives can be quickly replaced with 
extra knives that will shear channels and 
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I-beams with accuracy. In addition to 
these operations, the machine is designed 
to shear flats and split plate of unlimited 
width and to notch and cope angles and 
flanges of channels and I-beams. 

The frame of this machine is of 
heavy armor-plate construction, electrically 
welded into a solid unit that is rigid under 
maximum load. The gears are of steel. 
An Alemite high-pressure system furnishes 
the machine with centralized lubrication. 
It has SKF high-speed bearings and full 
safety guards. The machine is made by the 
Buffalo Forge Company, Buffalo, N. Y. 


Vertieal Shaper With 
Hydraulic Ram Drive 


While designed to perform work in the 
field of vertical shaping rather than the 
heavier operations of slottings, the Rock- 
ford 12-in. Hy-Draulic vertical shaper has 
the same general lines as the Rockford Hy- 


justments for the setting of longitudinal 
and lateral travel. 

The ram bracket is mounted in the box- 
section column on trunnions which permit 
the ram to be tilted 10 deg. from the ver- 
tical. The hydraulically operated ram is 
mounted in heavy-duty shaper-type ways 
and it has an adjustable crosshead mounted 
on a screw to which the actuating piston 
is attached. The ram is furnished with a 
360-deg. swiveling tool head. Dual start 
and stop levers, one on each side of the 
column, permit control of the ram from 
either side of the machine. 

The hydraulic pump is mounted inside of 
the column and is driven by a constant- 
speed motor carried on a bracket on the 
left side of the column. The pump con- 
trols for setting the speed of the ram in 
both cuting and reverse strokes are mounted 
in the right side of the column. The hy- 
draulic table-feed cylinder with its adjust- 
ing screw and feed-shaft bracket is also 
mounted on the right side of the column 
as is the table rapid-reverse motor. Both 
the traverse motor and the hydraulic feed 
operate in one direction through a common 
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The Rockford 12-in. Hy-Draulic vertical shaper 


Draulic vertical slotter. This new machine, 
built by the Rockford Machine Tool Com- 
pany, Rockford, Ill., has speed and accuracy 
in addition to the power and rigidity de- 
manded by the heavier class of vertical 
shaping. The hydraulic drive of the ram 
is designed to give a total of 150 strokes 
per minute with a minimum stroke of one 
inch, while the table has micrometer ad- 
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splined drive shaft. 

The bed is a strong, ribbed casting se- 
curely bolted to the column. The rotary 
table is 28 in. in diameter and is carried 
on accurately scraped alloy-iron bearings 
having pressure lubrication which gives 
the table a high resistance to deflection 
under heavy cuts and freedom from run- 
out in rotation. The table is equipped with 


(Turn to next left-hand page) 


a manually controlled indexing or locking 
device actuated by a knurled knob at the 
front of the table. Rapid traverse is con- 
trolled from the motor-control pendant 
switch which also has jog and run posi- 
tions. 

Both the saddle and the slide are 
channelled to receive precision measuring 
bars which, in conjunction with dial indi- 
cators, give the same accuracy of setting 
in both the longitudinal and lateral move- 
ment of the table as is provided in jig- 
boring machines. This feature and a divid- 
ing head for accurate indexing of the rotary 
table may be obtained if ordered. 

Constant-pressure lubrication from the 
hydraulic circuit is supplied to the ram. A 
one-shot lubricating unit supplies oil to all 
bearing and way surfaces of the saddle, 
cross slide, and rotary table. The gear 
boxes, main table-drive gearing, and all 
anti-friction bearings are permanently 
packed in grease. 


Grinder With Built-In 
Electrical Controls 


The Norton 6-in. by 18-in. type C cylin- 
drical grinder has built-in electrical con- 
trols and is arranged for hydraulic tra- 
verse of the table. All mechanisms are 
easily accessible for adjustment. The 


The Norton 6-in. grinding machine 


coolant and oil pumps are individually 
motor driven, run submerged, and are 
spring mounted. A separate pump supplies 
the lubricant to the table- and wheel-slide 
ways. 

The electrical controls are built into the 
back of the machine, and cored openings 
in the base are provided for that purpos¢ 
and to keep them free from dust and ditt. 
The centralized controls permit the con- 
venient and time-saving operation of the 
machine. The headstock has been equip- 
ped with an eccentric take-up of the drive 
chain for keeping it in proper tension. 
Larger centers is one of the improvements 
made in the headstock and footstock. Pro- 
tective telescoping guards are furnished 
for the base ways as standard equipment. 
The unit-type construction which has been 
used throughout the machine is efficient 
from the standpoints of adaptability and 
maintenance. This grinder is made by the 
Norton Company, Worcester, Mass. 


Rail Mechanical Engineer 
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The better performance we promised, as a result of our 


inspection service and continued manufacturing im- 


*Average still based on per- 


formance of over 15,000,000 
wheels in service. been taken towards our goal “To make every wheel as 


provement, is already being realized. Further steps have 


good as the best." 


ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 


ORGANIZED TO ACHIEVE: 
Uniform Specifications 


Uniform Inspection 
Uniform Product 


230 PARK AVENUE, 
NEW YORK, N. Y. 


445 N. SACRAMENTO BLVD., 
CHICAGO, ILL. 
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Faee Grinder with 
Hydraulie Table Drive 


Engineers of the Hanchett Manufacturing 
Co, Big Rapids, Mich., have developed a 
line of face grinders one of the features of 
which is a hydraulic table drive. Two 
pistons and cylinders are used, one to pull 
the table in each direction, rather than a 
single cylinder which pulls the table in one 
direction and pushes it in the other. 

The table of the No. 986 face and knife 
grinder, illustrated, is 36 in. wide and 86 
in. long. The table ways are lubricated 
with a forced-feed oiling system compris- 
ing a small motor, oil reservoir, pump, 
filter, and pressure gage. The ways are 
protected with a patented belt cover; the 
belts are joined to one end of the table, 
pass over the ends of the ways and entirely 
through the bed, and are fastened to the 
other end of the table. The table has an 
infinite range of speeds up to 90 ft. per 
minute. 

The horizontal grinding-wheel spindle 
is mounted in Timken tapered spindle 
bearings of large diameter. The grinding 
wheel is of the segmental type holding 
abrasive blocks with a 2-in. or 3-in. face 
and is usually 30 or 36 in. in diameter. 
The 40- or 50-hp. grinding-wheel motor 
is placed on a hinged mounting directly 
above the spindle and the drive is through 
V-belts and sheaves. The grinding-wheel 
head is mounted so that the outer end can 
be adjusted up or down or swung to the 
right or left. This arrangement makes it 
possible to set the grinding wheel at ex- 
actly right angles to the top of the work 
table and also to swing the head around 
to provide clearance for the up-side of the 
grinding wheel. The grinding-wheel head 
has hand or automatic feed toward or 
away from the work being ground. A 
lever-operated hand brake on the wheel 
spindle enables the operator quickly to 
stop the wheel after the power is shut 
off. The motor is connected to a built-in 
ammeter which is important in determining 
the cutting efficiency of the grinding wheel. 

The wheel-dresser head with a serrated- 
steel cutter mounted in a ball-bearing spin- 
dle has an adjustment to compensate for 
the wear of the spindle. All of the con- 
trols, including the coolant supply and the 
dog set for the length of the table stroke, 
are within reach of the operator in his 
usual working position. 


Horizontal 
Boring Machine 


Convenience of control and operation is 
a feature of the new No. 436 horizontal 
boring machine built by the Lucas Ma- 
chine Tool Co., Cleveland, Ohio. It has 
multi-position, electric-pendant, directional 
control of spindle rotation and the traverse 
of all sliding units including the spindle, 
and Hi-Lo dual control (at the head or 
bed level) for shifting gears in the speed 
and milling feed-change gear boxes located 
on the bed where there is ample room for 
a large-size mechanism and the weight 
does not have to be counterbalanced. This 
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The Hanchett No. 986 face and knife grinder with horizontal spindle 


arrangement leaves space in the head for 
final spindle-driving gears of unusually 
large diameter for slow-speed high-power 
drives. The fast speeds are transmitted 
by multiple V-belts to the rigid 4;-in. 
diameter main spindle, having a 48-in. con- 
tinuous traverse by means of a lead screw. 
This construction is adapted for the pro- 
vision, if desired, of thread leads for screw 
cutting. Spindle feeds are taken off the 
spindle sleeve and are not affected in the 
rate per revolution by  spindle-speed 
changes. All gears run in oil. 

A large dial on the front of the head 
indicates directly the distance the spindle 
extends beyond the face plate and serves 
as a depth gage for the full 48-in. traverse 
of the spindle. An adjacent dial can be 
set to trip out the spindle feed auto- 
matically at any desired position within its 
full range of traverse. All motions have 
power rapid traverse and are provided 
with electric limit switches. Adjustable 
trips serve automatically to feed and 
rapid-traverse the table thereby expediting 
the milling of interrupted surfaces such 
as spaced pads. The provision for the 
instant shifting from cross feed of the 
table to the vertical feed of the head, or 
in the reverse order, facilitates milling 
around rectangular edges. 


Because of the weight of the sturdy 
back rests of these large boring machines 
an individual motor with directional push- 
button control is installed on the base for 
traversing the back rest longitudinally 
along the bed. When the back rest is 
clamped to the bed, the clamp lever covers 
the control buttons so the traverse motor 
can not be operated. The back-rest block 
is clamped in the vertical position by means 
of a torque motor which is automatically 
operated by remote control simultaneously 
with the head clamps and is interlocked 
with the vertical feed, thus insuring safety 
and saving the operator many steps. The 
saddle clamps are interlocked in a sim- 
ilar manner with the power motion. 

Steps along the front of the bed and 
sides of the saddle at the front end lead 
to sectional covers across rigid perma- 
nent covers protecting the bed ways. 
'These steps and covers have non-slip treads 
for the safety of the operator when he 
is standing in a convenient position to 
reach long or high jobs while setting up. 
adjusting tools, or watching cuts. 

All these advantageous features are ob- 
tainable in the larger new model No. 548 
machine with 5-in. spindle and with a bed 
48 in. wide and in the No. 560 machine 
with a 60-in. bed. 


The Lucas No. 436 horizontal boring machine 
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LIMA POWER SHOVELS, CRANES AND DRAGLINES 


are built to “Lima Quality” Standards 


The high quality of manufacture that railroads associate with 
Lima locomotives is also present in Lima power shovels, cranes 
and draglines. 


Modern in design, this line of equipment, from three-quarter yard 
to four yard capacity, is serving well the leading contractors of 
the country as well as many railroads. 


Its dependability makes it favored where the going is toughest. 


a e T" 
P" LIMA 
LIMA LOCOMOTIVE WORKS, (EE Ic TUG 


INCORPORATED,LIMA, OHIO 
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Built-In Revolving- 
Table-Type Machine 


A built-in-power revolving-table-type ma- 
chine is the newest addition to the 30- 
Series of high-power, precision, horizontal 
boring, drilling, and milling machines built 
by the Giddings & Lewis Machine Tool 
Co., Fond du Lac, Wis. This machine in- 
corporates all the features of the standard 
30-Series table-type machines and has, in 
addition, the power revolving table. This 
design increases flexibility and reduces 
set-up costs because the revolving table 
allows complete turning of the job to any 
position within the full 360 deg. permits 
the machining of a job on different sides 
at one set up, and eliminates the necessity 
for mounting and dismounting an auxiliary 
revolving table with the resulting time- 
consuming operations. 

The table top on this machine is ap- 
proximately 7 in. lower than that of 
the standard table-type machine with a 
mounted auxiliary revolving table. This 
distance means an increase in the vertical 
range of the headstock, greater conveni- 
ence for the operator, and greater rigidity 
because the revolving table is an integral 
part of the machine and is mounted closer 
to the bed. 

The rotary movement of the table has 
18 rotary feeds and a rapid traverse while 
the 48-in. cross travel of the table is also 
furnished with 18 feeds and a rapid tra- 
verse. The table is graduated in 5 deg. 
and has four indexing stops with a hand 
adjustment to .001 in., obtained through a 
micrometer dial at exact 90-deg. intervals. 
Additional indexing intervals may be 
obtained. 


Wrench Indicates 
Applied Torque 


The No. S-57 torque Measurrench an- 
nounced by J. H. Williams & Co., New 
York, indicates applied right-hand torque 
and has mechanical features which make 
it an efficient and durable tool. It is a 
reversible ratchet wrench for use with any 
detachable socket having a '%-in. square 
drive. The wrench may be used in two 
ways: (1) By sight reading of a calibrated 
scale which shows applied torque from 20 
to 200 ft. 1b., and (2) by sound reading in 
which a sharp sound signal is given for 
any pre-determined torque from 35 to 200 
ft. Ib. 

The 36-tooth ratchet wheel with a 
patented twin double-tooth pawl makes 
possible the unusually short operating 
swing of one-thirtieth of a full turn. The 


Giddings G Lewis 30-series 340-RT built-in-power revolving-table-type machine 


wrench action is instantly reversed for left- 
hand turning by a flip of the shifter and is 
flush with the head which is compact and 
free of protrusions. Every part is made 
of high-tensile alloy steel, accurately ma- 
chined and heat treated. The wrench is 
1914-in. long and is finished in chrome-plate. 


Two-Screw 
Drop-Pit Table 


The two-screw model B drop table shown 
in the illustration is made by the Whiting 
Corporation, Harvey, Ill. This 30-ton ca- 
pacity machine is for use by a western 
railroad at its Diesel-electric shop for 
removing single pairs of power wheels, 
including the motors, from Diesel-electric 
locomotives and single pairs of wheels 
from under coaches. It is equipped with 
a goose-neck lifting beam with flooring in 
the depression at its middle in order to 
have this flooring level with the inspec- 
tion pit when the table top is locked in 
position at ground level. 

The detachable table top is made in two 
halves and because of this arrangement 
each half has outside locking bars in addi- 
tion to the conventional locking bars lo- 
cated below the table-top rails. The mo- 
tor drives an enclosed herringbone gear 
reducer. The reducer drives the single 


The Williams No. S-57 torque Measurrench 
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shaft that revolves the two bevel gears 
in the end housings that turn the two 
hoisting screws. The goose-neck liíting 


The Whiting two-screw drop-pit table in a 
raised position 


beam is equipped with two upper and two 
lower rollers at each end which bear 
against the outside of the flanges of the 
vertical end beams. This table is motor 
racked and has a power cable take-up reel. 
The machine is easily hand racked because 
the truck wheels are mounted on roller 
bearings. 

The two-screw model B drop table can 
be obtained with a straight lifting beam 
and conventional table top. The table-top 
width and the machine capacity can be 
increased to handle the largest pair oí 
drivers under modern steam locomotives 
as well as the Diesel-electric locomotive 
wheels. It is adaptable for use on small 
railroads having a few locomotives and 
on large railroads at outlying points where 
tables are needed and a low-cost installa- 
tion is practical. 
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ELIMINATE 
EXCESSIVE 
VIBRATION 


by making this simple 
installation of an 


~ 


E -æ 2 Ra d i a | Bu ffer K 1 Sia aie chafing plate pocket before laying out and cutting 


for application of E-2 Radial Buffer. 


View showing cut-out section for application of E-2 chafing 3 Chafing Plate Pocket of E-2 Radial Buffer ready for installation 
plate pocket. in cut-out section illustrated on the left. 


4 Welded to tender frame chafing plate pocket of E-2 Radial 
Buffer prior to installation of internal parts. 


Excessive vibration can be avoided, and passenger comfort in- 
creased, by the application of the E-2 Radial Buffer. The Buffer 
can be installed in less than two days. It permits full freedom of 
lateral and vertical movement, assures maximum safety, and re- 
sults in engine and tender becoming a single unit with vastly 
improved riding qualities and lowered maintenance. 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. x 
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Rapid Traverse 
For Lathe Cross Slide 


The cross slides of both the ram- and 
saddle-type universal turret lathes of the 
. Jones & Lamson Machine Company, 
Springfield, Vt, can now be furnished 
with power rapid traverse. The illustra- 
tion is a view of a No. 5 J. & L. ram- 
type universal turret lathe equipped with 
this attachment and tooled to machine a 
bronze pump impeller. On jobs like this 
where fast cutting tools are used and even 
long facing cuts are made in six seconds 
or less, the power rapid traverse of the 
cross slide reduces human fatigue and 
brings the handling time closer to the 
actual cutting time. 


Continuous-Feed 
Facing Head 


A new accessory of unusual flexibility, the 
continuous-feed facing head, has been added 
to the line of auxiliary equipment for hori- 


Giddings G Lewis continuous-feed facing head 
mounted on 30-Series headstock with the main 
spindle extended 


zontal boring, drilling, and milling ma- 
chines made by the Giddings & Lewis 
Machine Tool Co., Fond du Lac, Wis. 

It is arranged for attachment to the 
spindle sleeve. It has a hardened ground 
bushing through which the main spindle 
can slide freely, making it possible to per- 
form facing and boring operations at the 
same time. A feed unit to provide six 
continuous feeds from .006 in. to .125 in. 
per revolution in geometrical progression 
is built into the facing head to feed the 
cross-slide for facing operations. A shift- 
ing lever is used to engage the power 
feed and control the direction of the feed. 
When the power feed is disengaged, the 
head may also be used as an extremely 
large offset boring head for single-point 
tool boring and, in order to adjust the 
cross-slide for this class of work, a micro- 
meter dial graduated in thousands of an 
inch is furnished. 

Such operations as counterboring, boring 
of large-diameter holes, facing, turning and 
grooving-flanges,- recessing and counter- 
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A Jones G Lamson ram-type universal turret lathe equipped with power rapid traverse for the 
cross slide 


sinking are performed accurately and easily 
with this unit. The continuous-feed facing 
head may be attached or removed from the 
machine in a very few minutes. 


Turret Lathe 
For Brass Work 


A new turret lathe for brass work has 
been designed by the Warner & Swasey 
Co. Cleveland, Ohio. It has a 1634-in. 
swing, a simple, direct, two-speed drive 
and an electrically operated mechanical 
brake, and is built for high-speed opera- 


tion and cutting. The turret slide and 
saddle are completely guarded to keep 
chips out of the operating parts. 

One of the features of the lathe is the 
automatic control of the two spindle speeds 
and the reverse which is operated by the 
movement and indexing of the hexagon 
turret. With this equipment, the operator 
only starts and stops the machine and sets 
the controls. The machine will go through 
automatically any cycle of the two speeds 
and forward and reverse. It is designed 
to be equipped with a stationary air cylin- 
der to permit the faster reversal of the 
spindle. Diagonal ribbing, similar to 
bridge truss bracing, will be standard on 
all Warner & Swasey lathes. 


The Warner & Swasey turret lathe designed especially for brass work 
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NET COAL 
SAVING 


AL SAVING 
COAL SAVING 
DOLLARS IN COAL 


COAL SAVING 


THE EFFECT OF ABBREVIATED ARCHES ON FUEL SAVING 


LET THE ARCH HELP YOU SAVE 


With the emphasis being placed on saving every railroad 


dollar, the locomotive Arch becomes increasingly important. 


Regardless of the amount of traffic handled, the locomotive 


Arch saves enough fuel to pay for itself ten times over. 


Be sure that every locomotive leaving the roundhouse has its 
Arch complete with not a single brick nor a single course 


missing. 


In this way, you will get more work for each dollar of fuel 
expense. Skimping on Arch Brick results in a net loss to the 


railroad. 


THERE’S MORE TO SECURITY ARCHES THAN JUST BRICK 


HARBISON-WALKER 
REFRACTORIES CO. 


AMERICAN ARCH CO. 
INCORPORATED 
60 EAST 42nd STREET, NEW YORK, N. Y. 


Locomotive Combustion 


Refractory Specialists Specialists 
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High Spots in 


Railway Affairs... 


Railroad 
Employment Climbing 


Increased business and the speeding up of 
the maintenance programs made it neces- 
sary to increase considerably the number 
of employees on the railroads during the 
month of September. The exact figures 
for this increase are not yet available, but 
it is interesting to note that there has been 
a steady growth in railroad employment 
during recent months, even before matters 
reached a crisis on the other side. The 
I.C.C. preliminary figures for mid-August, 
for instance, showed 1,004.619 employees, 
an increase of 0.25 per cent over the pre- 
vious month, and of 6.9 per cent over mid- 
August, 1938. That there has been a con- 
centration on maintenance is indicated by 
the fact that both the maintenance of way 
and structures and the maintenance of 
equipment and stores forces were up a little 
more than 11 per cent, as compared to a 
year ago, while the increase in the train and 
engine service group was only 5.21 per cent. 


Railroad Man 
Canadian Censor 


No one can doubt the earnestness of pur- 
pose with which Canada has entered the 
war. Certainly it has shown excellent 
judgment in selecting Walter Scott Thomp- 
son, chief of the Canadian National’s pub- 
licity organization, to become director of 
censorship, including press, radio, mail and 
cables. Mr. Thompson is known as the 
“dean of Canadian publicity men” and is 
one of the most widely traveled men in 
Canada, having covered some 50,000 miles 
a year for the Canadian National in main- 
taining contacts with newspaper men and 
writers. 


Joe Eastman’s 
Advice to Employees 


Chairman Joseph B. Eastman of the Inter- 
state Commerce Commission, rested by a 
recent vacation in the Canadian woods, 
made some very frank suggestions at the 
meeting of the New England Shippers Ad- 
visory Board at Burlington, Vt. It is a 
bit unusual on such occasions to refer to 
employee relations, but the commissioner 
did indicate that the railroad employees 
can be very helpful in improving condi- 
tions. “I think from their point of view, 
as well as from the point of view of the 
public,” said the commissioner, “they might 
well pay less rigid attention, may be less 
combative, less insistent, to rights and 
privileges and working rules, which were 
recognized in the old days but which do not 
fit modern conditions any more than the 
old-fashioned passenger coach fits the 
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modern passenger travel. I think they can 
be more co-operative in seeking economy 
and efficiency in the railroad operation, and 
also more considerate of the public. I 
mention that for their own sake as well 
as for the sake of the public, because I 
think they will find, unless they do adopt 
that attitude, that there are victories which 
can be turned into defeat, and they will 
find some of the policies which they seem 
inclined to pursue do them more harm than 
good.” 


Pipe Lines Extending Fast 


There has been unusual activity in the con- 
struction of pipe lines for conveying crude 
oil, natural gas and gasoline during the 
first nine months of this year; indeed, the 
Oil and Gas Journal states that there has 
been more activity than in any similar 
period since 1930. Over 4,000 miles of 
new line has been recently completed or is 
now being laid, representing an expenditure 
of about $100,000,000 thus far this year. 
It is said that the transportation of gaso- 
line through pipe lines is becoming in- 
creasingly important. Some of the old 
crude-oil lines are being reconditioned or 
converted to this purpose. [t is estimated 
that a total of 1,180 miles of pipe lines for 
gasoline transportation will be constructed 
in this country this year. 


Jesse Jones Says a Good 
Word for the Railroads 


The railroads are unaccustomed to receiv- 
ing very much in the way of commenda- 
tion from people high in government au- 
thority. Jesse Jones, federal loan admin- 
istrator, in his press conference on Sep- 
tember 18, patted them on the back a bit, 
however, when he suggested that the rail- 
roads have done a pretty good job, con- 
sidering the small amount of revenue they 
have had in the last few years. He pointed 
out that the railroad outlook is now more 
favorable than it has been for several years. 
Business has been picking up generally and 
the prospects are bright for additional 
traffic. He concluded with the statement 
that the railroads "are thoroughly alive to 
their responsibility in this emergency, if 
this can be called an emergency." Much 
more to the point, Mr. Jones indicated that 
the government was in a position to ad- 
vance funds for additional new railroad 
equipment as well as for equipment re- 
pairs. He pointed out, however, that most 
of the railroads are getting their money 
privately at lower rates than the R.F.C. 
can provide. In case interest rates harden, 
as is quite likely, the carriers which do not 
have private commitments may have to 
call upon the R.F.C.—and presumably Mr. 
Jones will accommodate them. 


(Turn to next left-hand page) 


Freight-Car Loadings 
For Fourth Quarter 


Compilations made by the thirteen shipper: 
advisory boards indicate an increase of 
about 13.8 per cent in freight-car loadings 
in the fourth quarter oí 1939, as compared 
with those of last year. Apparently, how- 
ever, this estimate is based on replies to 
the questionnaires which were submitted to 
the individual shippers early in September 
and before the effect of the European con- 
flict could be properly evaluated. Without 
doubt the increase in loadings will be much 
grcater than was estimated; in fact. it is 
understood that a recanvass may be made 
early in October and a revised forecast 
issued. The sudden spurt in orders fer 
railway equipment and supplies, in itself, 
should be an important factor in the move- 
ment of a much larger amount of freight 
in the next few months. 


Keep the Cars 
On the Move 


Many reports have been received indicating 
that the mechanical departments of the 
railroads are speeding up their programs 
of freight-car maintenance. Large numbers 
of new freight cars are also being ordered 
The big problem as business increases is 
to get the greatest amount of service out 
of every single piece of equipment. An 
analysis of freight-car operation indicates 
clearly that the weak spot today is in the 
time that the cars are held by the shippers 
and receivers of freight. This is not due 
to lack of interest on their part, but rather 
because there has been a surplus of equip- 
ment for a long time and the shippers and 
receivers of freight have not been under 
any pressure to load or unload the cars 
promptly or otherwise co-operate in getting 
a maximum amount of service out of them. 
As part of the game to speed up operations 
to insure that the present equipment will 
meet the current requirements, even though 
they should be greatly intensified. the Car 
Service Division of the Association of 
American Railroads has drawn up ten sug- 
gestions—not commandments—from (a) to 
(j), telling exactly how the shippers and 
receivers of freight may co-operate to tht 
very best advantage. Judging from the fine 
way in which the Regional Shippers Ad- 
visory Boards have co-operated with the 
railroads for many years, there is little 
question but what they will join heartily 
with the railroads in this game of securing 
the greatest possible utilization of tht 
equipment. The Car Service Division has 
also issued a statement to the railroads con- 
cerning specific measures which they should 
adopt which will keep the cars on the move 
and insure maximum capacity from the 
equipment. 
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THE SUPERHEATER AS A FACTOR IN LOCOMOTIVE DESIGN 


Maximum Ton Miles 
Per Hour 


This requires a locomotive? delivering 


highest sustained tractive effort at high 


speeds, within clearance and weight limits. 


LIP P RN CN FIG. No. ? 
FIG. No. 1 


The curves illustrate the comparative 
tractive effort and horsepower capacity of 


locomotives during actual road tests. 


Figure No. 1 indicates the results of a 
test of identical locomotives, differing only 


in the type of superheater. 


» Figure No. 2 shows comparative tests of 
two locomotives with practically the same 


boiler diameter and tractive power. 


* x 


The great improvement shown in tractive 
effort and sustained horsepower at high 
speeds with the Elesco Type "E" super- 
heater-equipped locomotive, is typical of 


Type "E" performance. 


THE SUPERHEATER COMPANY 


Representative of AMERICAN THROTTLE COMPANY, INC. 
A-1353 60 East 42nd Street, NEW YORK 122 S. Michigan Ave., CHICAGO 
Canada: THE SUPERHEATER COMPANY, LTD., MONTREAL 


Superheaters « Exhaust Steam Injectors « Feedwater Heaters « American Throttles « Pyrometers « Steam Dryers 


October, 1939 4] 


High Locomotive Efficiencies— 
A Correction 


THE statement in the sixth line from the 
bottom of the first column on page 346 
of the September issue is incorrect. It 
should read: “The only difference between 
them was that ÆA had been in the stock 
pile longer," not B. 


No Car Shortage Foreseen 
by A. A. R. 


Association of American Railroads’ 
estimates of the amount of additional 
freight traffic that the railroads could 
handle by using the present equipment 
surplus and repairing bad-order cars and 
locomotives were increased from 45 to 50 
per cent following a meeting on September 
8 of the executive committee in Wash- 
ington, D. C. The 45 per cent figure had 
been included in a statement issued a few 
days earlier by A. A. R. President J. J. 
Pelley who also said that 25 per cent addi- 
tional traffic could be handled with equip- 
ment now owned and in its present con- 
dition. While upping his other figure five 
per cent, as noted above, the executive 
committee affirmed this 25 per cent estimate 
of Mr. Pelley. 

The A. A. R. press release on the execu- 
tive committee's follow-up set forth the 
committee's formal statement in part as 
follows : 

"During the year 1929 the railroads 
handled approximately eight million more 
carloads of freight than were handled dur- 
ing the war year of 1918, and did it with- 
out car shortage or congestion of any kind. 

"The railroads, with equipment now 
owned and in its present condition, could 
handle a minimum of 25 per cent more 
than present business. By putting in serv- 
iceable condition the cars and engines now 
awaiting repair because they are not needed 
for present business, the railroads could 
handle 50 per cent more than present busi- 
ness. This volume of traffic would be 
more than the peak load of the war year 
of 1918. 

"In addition to improved methods of 
keeping equipment in movement in emer- 
gencies, the whole timing of railroad oper- 
ation has been speeded up since the time 
of the last general car shortage, now more 
than fifteen years ago. Freight trains are 
more than 60 per cent faster, on the aver- 
age, than they were in 1920, while the 
average output of transportation for each 
hour that trains are on the road has been 
more than doubled in the same period. 

"Equipment is constantly wearing out 
and new equipment is always required. 
During 1939, more than 10,000 new cars 
and 139 new locomotives have been placed 
in service, and there are now on order 
another 11,000 new cars and 118 new loco- 
motives. As traffic and earnings may in- 
crease, such additional equipment as is re- 
quired and justified can be had in advance 
of needs. 
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"But even with present equipment, the 
speedier movement of trains and better 
utilization of cars today will enable the 
railroads to keep ahead of any anticipated 
demands." 


Equipment-Purchasing and 
Modernization Programs 


Canadian  National-Canadian | Pacific.— 
Transport Minister Howe of Canada an- 
nounced recently that the Dominion gov- 
ernment will purchase $25,000,000 of new 
railway equipment, which will then be sold 
to the Canadian National and the Canadian 
Pacific and equipment trust certificates or 
the equivalent taken in return by the gov- 
ernment. About $15,000,000 of the new 
equipment would be for the Canadian Na- 
tional and the rest for the Canadian Pa- 
cific. The equipment will consist of some 
locomotives, and the balance will be box 
cars and long flat cars. 

Chicago, Burlington & Quincy.—The 
directors of this road have approved an 
equipment program which includes the pur- 
chase of 10 4-8-4 type freight and four 
Diesel-electric passenger locomotives. The 
company will also buy or build 100 flat 
cars. 

A heavy repair program scheduled by 
the Burlington for the balance of 1939 in- 
volves 71 locomotives and 4,812 freight 
cars. So far this year, 106 locomotives 
and 3,890 freight cars have undergone 
heavy repairs. In the latter, the construc- 
tion of 182 new 50-ton box cars is included. 

The 71 locomotives to be repaired in- 
clude nine 2-10-4 Texas type, which will 
be converted to high-speed freight locomo- 
tives by the application of roller bearings 
to the engine trucks, drivers, tender trucks 
and valve motion, lightweight rods, recip- 
rocating parts and valves and other im- 
provements; two 4-6-4 Hudson type which 
will be converted to high-speed passenger 
locomotives by the application of roller 
bearings to drivers, trailers and valve 
motion, lightweight rods and lightweight 
reciprocating parts and valves and other 
improvements; and three 4-6-4 Hudson 
type and three 4-8-4 Mohawk type, which 
will be improved by the application of 
lightweight rods, lightweight reciprocating 
parts and valves. 

Chicago, Milwaukee, St. Paul & Pacific. 
—The federal district court at Chicago has 
authorized the trustees of the Milwaukee 
to spend $139,300 to enlarge 398 freight 
cars to accommodate 1940 model automo- 
biles. 

The road will ask the court for permis- 
sion to spend $10,000,000 for locomotives, 
freight cars and rails, financing to be done 
in part by the sale to the Reconstruction 
Finance Corporation of equipment trust 
certificates. Ten 4-8-4 type freight loco- 
motives are being purchased írom the 
Baldwin Locomotive Works and 2000 50- 
ton box cars will be built in company 
shops. Work on the new box cars will 


be started upon completion of 1,000 50- 
ton box cars now being built in its Mil- 
waukee shops. 

Chicago, North Shore & Milwaukee.— 
The C., N. S. & M. has received court ap- 
proval for the complete modernization of 
25 all-steel passenger cars in its own shops 
at a cost of $89,450. New heating, venti- 
lating and lighting systems and new seats 
will be installed, before the cars are re- 
decorated. 

Delaware, Lackawanna &  Western.— 
The car repair program of the Lacka- 
wanna calls for rebuilding 600 coal cars 
of 50 tons' capacity, at its Keyser Valley 
shops, Scranton, Pa. Inquiries, as noted 
elsewhere, are being made for 500 50-ton 
box cars, 500 50-ton hopper cars, and 100 
70-ton gondola cars. 

Illinois Central.—The Board of Direc- 
tors of the Illinois Central has approved 
the expenditure of $8,000,000 for new 
equipment and repairs to existing equip- 
ment. As a result, an inquiry for freight 
cars has been revived and the railroad is 
now inquiring for 750 gondola cars, 750 
50-ton hopper cars and 1,000 40-ít. box 
cars. Inquiries have also been issued for 
10 Diesel-electric switching and transfer 
locomotives for use in the Chicago termi- 
nal where they will replace existing steam 
locomotives. 

Missouri Pacific.—The Missouri Pacific's 
1939 equipment rehabilitation program, 
started in August, provides for general 
repairs to 466 freight cars, including 66 
hopper cars of 55-tons capacity, 200 gov- 
ernment type gondola cars and 200 gon- 
dola cars. The rebuilding of four baggage 
cars in its own shops has been completed. 

New York Central—The New York 
Central is. planning an equipment-purchas- 
ing and modernization program to cost 
over $10,000,000, according to a recent an- 
nouncement made by President F. E. Wil- 
liamson. The purchase of 3,500 steel hop- 
per cars of 55 tons' capacity and 500 box 
cars, 50 ft. long, noted elsewhere in this 
issue, are included in the program. Prices 
are also being asked on material for 500 
freight cars of 55 tons' capacity. 

Norfolk & Western—The Norfolk & 
Western has recently ordered materials 
for the renewal of bodies of 1,000 hopper 
cars. 

Pennsylvania, —M. W. Clement, presi- 
dent of the Pennsylvania, has announced 
an extensive program of equipment and 
property improvement involving an ex- 
penditure of almost $17,000,000. The pro- 
gram will include 2,500 new freight cars, 
20 new electric locomotives, 3 new stream- 
lined passenger cars, 15 modernized pas- 
senger cars, and rail. Repairs to the rail- 
road’s freight cars are being undertaken 
in company shops on a schedule providing 
for the repair of 17,500 hopper gondolas 
and box cars. 

Since 1929 the company has added more 
than 27,000 new freight cars to its fleet. 
The new freight cars in this program will 
include 2,000 all-steel box cars, 40 ft. long 
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and 10 ft. high and 500 all-steel automo- 
bile box cars, 50 ft. long and 10 ft. high. 
Of the 40-ft. box cars, 1,000 will be built 
with single side doors and 1,000 with the 


double side doors, and all of the automobile 
cars will have double side doors. The 20 
electric locomotives, geared for a speed of 
100 m.p.h, wil be of the streamlined 


New Equipment Orders and Inquiries Announced Since 
the Closing of the September Issue 


Locomotive ORDERS 


No. 
of Locos. 


Road Type of Loco. Builder 
Boston & Maine ................ 3 4-8-2 Baldwin Loco. Works 
Chicago, Burlington & Quincy ... 10! 4-8-4 Company Shops 
Chicago, Milwaukee, St. Paul & 4 
Pacific... v un e ege 10 4-8-4 frt. Baldwin Loco. Works 
Detroit, Toledo & Ironton ....... 2 2-8-4 g Lima Loco. Works 
TYle E EI EA 3: 1,000-hp. Diescl-elec. Electro-Motive Corp. 
4? 600-hp. Diesel-clec. American Loco. Co. 
Louisville & Nashville .......... 19 Diesel-elec. Electro-Motive Corp. 
13 Diesel-elec. American Loco. Co. 
Norfolk & Western ............. 10 -8-8-2 C Shops 
Seaboard Air Line ............. 7* 2,000-hp. Diesel-elec. Electro-Motive Corp. 
Locomotive INQuiRIES 
No. 
Road of Locos Type of Loco. Builder 
Canadian Pacific ............ s. 12 462: . /— ao, — — dx ERR EnA 
12 Mikado’ |. ——— gta ie eigenen San eal eile ate moe ai 
PassENGER-CAR ORDERS 
Road No. of Cars Type of Car Builder 


New York, Ontario & Western. 2° 


Rail motor cars 


American Car & Fdry. Co. 


PassENGER-CAR INQUIRIES 


Road No. of Cars Type of Car Builder 
Canadian Pacific ................ 10 Mail and express nee eee eee eee eee - 
FreicHt-Car ORDERS 
Road No. of Cars Type of Car Builder 
Chesapeake & Ohio ............ 100 Gondola Greenville Steel Car Co. 
400 Gondola n & Fdry 
500 Hopper American Car & Fdry. Co. 
650 Hopper Pullman-Std. Car Mfg. Co. 
700 Hopper General American 
150 Hopper Ralston Steel Car Co. 
Chicago & North Western ...... 500 70-ton hopper Pullman-Std. Car Mfg. Co. 
300 50-ft. box Mt. Vernon Car Mfg. Co. 
Delaware & Hudson .......... 500 50-ton hopper American Car & Fdry. Co. 
500 S0-ton hopper Bethlehem Steel Co. 
Detroit, Toledo & Ironton ...... 25 70-ton covered hopper American Car & Fdry. Co. 
Erie. indu nad ee ted e ume 500 2IRCR box American Car & Fdry. Co. 
2 Qoo ies } Pullman-Std. Car Mfg. Co. 
300 50-ton hopper General American 
250 70-ton gondola Greenville Steel Car Co. 
50 70-ton flat Youngstown Steel Car Co. 
Illinois Central ............... 750 50-ton gondola General Amer. Trans. Corp. 
: 750 50-ton hoppers Pullman-Std. Car Mfg. Co. 
500 40-ton box American Car & Fdry. Co. 
500 40-ton box Mt. Vernon Car Mfg. Co. 
New York Central ............. i Hopper | Despatch Shops, Tan: 
Norfolk & Western ............ 1,250 Hopper Virginia Bridge Co. 
1,250 Hopper Ralston Steel Car Co. 


000 Hopper 


l, 
Tenn. Coal, Iron and Railroad Co. 49 


Bethlehem Steel Co. 


70-ton ore Pullman-Std. Car Mfg. Co. 

Union Pacific ............ esse 2,0009 Box Company Shops 

Virginian ......... eese 1,000 Hopper Company Shops 
Wheeling & Lake Erie ....... 400 50-ton hopper Pullman-Std. Car Mfg. Co. 

100 50-ton hopper Ralston Steel Car Co. 
Wisconsin Central ............ 1 Auto box } Pullman-Std. Car Mfg. Co. 
Freicut-Car INQUIRIES 
Road No. of Cars Type of Car Builder 

Baltimore & Ohio ............ 1,000 50-ton hoppers lke cece In 
500 SOOM DOM o. ^)  Wsevre.miau s nq. ede de Sea 
500 70-ton gondola cee cc ee cette tee ees 
Bessemer & Lake Erie ........ 1,000 90-ton hopper cece eee ee eet eens 
500 50-ton gondola . . ............... serene 
500 50:ton box, ———— | — -"xXaewr rA Rr cg baa: CRT ede 
Canadian Pacific ...........065 1,000 jü-ton box — — cence ee enn 
100 ni MEME LL 1 (1e 
200 35-ton refrigerator ce cece ce tere ne ee 
Chicago & Illinois Midland ... 100 70-ton hopper cece cece cece n 
Chicago Great Western ........ 100 5Oxton flat, ^," — —— l "Qusssect Saal ale neo aeos 
Chicago, Rock Island & Pacific. 500-1,000 50-ton box eee eee eee 
Delaware, Lackawanna & Western 500 50-ton box — .— | | | AROA taan aAa mere 
500 50-ton hopper — | | .............seeee ren 
100 70-ton gondola . .  ................eese ere 
Elgin, Joliet & Eastern ...... 500 50-ton gondola = —— ———— —— udaceeeese uan ren n Rm ® 
1,000 50-ton hopper <. .— .  ............... ene 
Louisiana & Arkansas ........ 250-500 50-ton box, 40 ft. 6 in. long 2.22... eee eee 
250-300 50-ton box, 50 ft. 6 in. long 6... 6... ee eee eee eee 
Union Railroad .............. 100 Jiton air-dump ^^ ^'^ " ed wae e eee e Rodney 
Youngstown & Northern ...... 100 70-ton gondola . .-  ................eeeee eee 


1 The building of these locomotives at West Burlington, Iowa, contemplated. t 
3 The Erie has asked the federal district court for authority to purchase these locomotives. 


? Delivery accepted for use in Louisville, Ky. : 
* Order signed by receivership court approving orders placed by receivers. 


, yards. 


The seven locomotives 


are in addition to the two ordered from Electro-Motive as noted in the August issue. 


5 Double-end control. 


Application for permission to purchase this streamline air-conditioned 


equipment approved by federal court in New Jersey. 


To cost approximately $6,000,000. 
company shops this year. 
in company shops this year. 


These cars will be of similar design to the 3,400 built in 
Seven hundred special lightweight automobile cars have also been built 
T With the construction of the new lightweight cars, the Union Pacific 
also is initiating a distinctive new co'or scheme for freight cars. 


Each of the cars designated for 


its Challenger merchandising service is painted a battleship gray, the lettering being in bright red. 
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GG-1 type for service between New York, 
Philadelphia, Pa., Baltimore, Md., Wash- 
ington, D. C., and Harrisburg, Pa. The 15 
all-steel modernized passenger cars and the 
3 new streamlined passenger cars will be 
used in the de luxe coach service on 
through trains. Work on the new freight 
cars, the remodeled passenger cars and on 
the chassis of the elcctric locomotive will 
be carried out at the railroad’s Altoona, 
Pa., shops. 


American Welding Society 
Meeting 


The use of welding on railroads will be 
featured by the American Welding Society 
at a session during its twentieth annual 
meeting to be held at Chicago on October 
22 to 27. At the railroad session, be- 
ginning at 9:30 a. m., on October 27, three 
papers will be presented, including one on 
Maintenance of Way Welding, by C. E. 
Morgan, superintendent of work equip- 
ment of the Chicago, Milwaukee, St. Paul 
& Pacific, another on Automatic Welding 
in the Design and Construction of Rail- 
road Rolling Stock by F. C. Hasse, gen- 
eral manager of the Oxweld Railroad 
Service Company, and a third on Produc- 
tion Spot Welding in the Manufacture of 
Freight and Passenger Cars, by J. W. 
Sheffer, assistant engineer of the American 
Car and Foundry Company. 


“Bumping” Interpreted by 
Retirement Board Counsel 


AN unemployed individual may not be 
disqualified from receiving unemployment 
insurance benefits under Section 4 (a) (ii) 
of the Railroad Unemployment Insurance 
Act, as amended, if he fails to “bump” or 
displace an individual working on a job 
to which he has seniority rights greater 
than those of the occupant of the position, 
according to an opinion recently rendered 
by the general counsel of the Railroad 
Retirement Board. 

The section of the Act to which the 
opinion refers provides that there shall not 
be considered as a day of unemployment 
for any employee “any of the 30 days be- 
ginning with the day with respect to which 
the Board finds that he failed without good 
cause, to accept suitable work available on 
such day and offered to him.” 

“It is clear,” the general counsel points 
out, “that the disqualification did not apply 
unless the unemployed individual failed to 
accept work which was offered to him. 
Bumping, under seniority rules, does not, 
in the ordinary case, involve an offer; it 
involves the exercise of a right.” He 
went on to say that an employee with 
greater seniority rights may exercise his 
right under rule of seniority to displace a 
junior employee, but seniority rules do not 
make it mandatory upon an unemployed in- 
dividual with greater seniority rights to 
displace employees enjoying less years of 
railroad service. In his opinion, the right 
to bump is optional with the senior em- 
ployees, who may exercise his privilege in 
accordance with his own judgment. 

“An interpretation of Section 4 (a) (ii) 
of the Act which would compel one indi- 
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50% Increase in Availability — 


EMC“ HIGH availability average of 
S 95 per cent indicates a more 
intensive utilization of power with fewer loco- 
motives required to handle switching operations. 


GENERAL MOTORS 


DIESEL 


50% Decrease in Operating Expense: 


ERFORMANCE records of over 250 EMC Diesel switchers in 

passenger terminal and yard service with close to two million 
hours of service on forty-two railroads prove beyond doubt that 
they are the most profitable motive power investment because 
they are reducing locomotive costs from 50 per cent to 75 per cent 
and frequently saving $1000 per month above carrying and 
amortization charges. 


| EMC Diesel operation reduces fuel expenses by 75 per cent, 
maintenance costs 50 per cent, enginehouse expenses 66 per 
cent, and water costs are eliminated entirely. 


Dieselize with EMC and obtain all the benefits of safer, cleaner, 
-quieter, and smokeless operation. 


ELECTRO -MOTIVE CORPORATION 


SUBSIDIARY OF GENERAL MOTORS LA GRANGE. ILLINOIS. U. S. A. 


vidual to displace another or suffer dis- 
qualification would result merely in the 
substitution. of one unemployed individual 
for another,” the counsel continues. “Such 
a result would be in conflict with one of 
the primary aims of unemployment insur- 


Avery C. Apams has been elected vice- 
president in charge of sales and a member 
of the executive committee and board of 
directors of the United States Steel Cor- 
poration of Delaware with headquarters 


Avery C. Adams 


at Pittsburgh, Pa. Mr. Adams succeeds 
C. V. McKaig, who becomes assistant to 
president, with duties as may be assigned. 
Mr. McKaig continues as a member of 
the executive committee and board of di- 
rectors. 

Avery C. Adams was born at Youngs- 
town, Ohio on December 15, 1897. He 
attended public and private schools and was 
graduated from Choate in 1917. He served 
with the United States Navy during the 
World War and was graduated from Yale 
University in 1920. Following his univer- 
sity training in metallurgy, he entered the 
steel industry and was until May, 1928, 
assistant general manager of sales for the 
Trumbull Steel Company. He was mana- 
ger of the sheet and tin plate division of 
the Republic Steel Corporation in 1928, 
and later in the same year became sales 
vice-president and director of the General 
Fireproofing Company. He first joined the 
United States Steel subsidiary in June, 
1936, as manager of sales, sheet division, 
Carnegie-Illinois Steel Corporation, re- 
signing in December, 1938, to become vice- 
president and assistant general manager of 
sales at Chicago, of the Inland Steel Com- 
pany. He now returns to the United States 
Steel organization. 


* 


Cuartes L. Huston, JR., assistant staff 
supervisor of employment at the Rolling 
Mill Company, Middletown, Ohio, has re- 
signed, to become director of personnel 
of the Lukens Steel Company at Coates- 
ville, Pa. 
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ance legislation and of the Act, that is, to 
stabilize or regularize employment in the 
industry. Furthermore, to interpret Sec- 
tion 4 (a) (ii) as disqualifying an em- 
ployee for failure to displace a lower paid 
employee would tend to increase unemploy- 


Supply Trade Notes 


Howard B. Brown, who has been as- 
sociated with the Pitcairn Company, has 
been elected secretary of the Pittsburgh 
Plate Glass Company, Pittsburgh, Pa., to 
succeed Carl S. Lamb, deceased. 


* 


Tuomas C. Gray has been appointed 
chief engineer of the Franklin Railway 
Supply Company, Inc., New York. 


* 


George E. Scorr has resigned as pur- 
chasing agent of the Missouri-Kansas- 
Texas to become vice-president and assist- 
ant sales manager of the Scullin Steel Com- 
pany, St. Louis, Mo. Mr. Scott was born 
at Cleveland, Ohio, on May 27, 1885, and 
entered railway service in 1901 as a mes- 
senger boy on the Lake Shore and Michi- 
gan Southern (now a part of the New 
York Central) at Air Line Junction, Ohio. 


George E. Scott 


After serving as clerk to the assistant 
superintendent, secretary to the general 
superintendent, secretary to the assistant 
general manager and secretary to the vice- 
president, he resigned in 1912 to enter the 
employ of the Missouri-Kansas-Texas as 
secretary to the president. In the follow- 
ing year, he was promoted to assistant 
purchasing agent, and, in 1914, was ap- 
pointed acting purchasing agent. In the 
same year, he became purchasing agent 
serving as such until 1918, when he also 
became purchasing agent of the St. Louis- 
San Francisco. During federal control, 
1919-1920, he was also a member of the 
Regional Purchasing Commission, South- 
western Region. Since 1920, Mr. Scott 
has been purchasing agent of the Missouri- 
Kansas-Texas. He was chairman of the 
Purchases and Stores division of the Asso- 
ciation of American Railroads in 1933, 
1934 and 1935. 


ment among employees in the lower paid 
brackets. Such a result would be in con- 
flict with the aim of Congress to assist the 
lower paid employees, who, lacking sen- 
iority protection, suffer greater distress in 
a period of unemployment." 


Witson H. Mortarty, sales engineer oí 
the National Malleable & Steel Castings 
Company, Cleveland, Ohio, has been pro- 
moted to sales manager of the Cleveland 
works. Mr. Moriarty joined the company 
in 1919, following graduation from Case 
School of Applied Science and service 
in the army. He was resident inspector at 
the East St. Louis, Ill., plant and later at 
the Chicago and Cleveland plants, sub- 
sequently becoming chief inspector for all 
plants. He has been in the sales depart- 


ment since 1931. 
* 


L. T. JoHNstoNn, vice-president of the 
Armco Railroad Sales Company, Middle- 
town, Ohio, has been elected president and 
general manager, and E. T. Cross, for- 
merly general manager of the Ingot Iron 
Railway Products Company, whose rail- 
road sales were taken over by the Armco 
Railroad Sales Company on July 1, has 
been appointed assistant general manager 
of the Armco Railroad Sales Company, 
with headquarters, as before, at Middle- 
town, Ohio. 

* 

THE GENERAL STEEL CASTINGS CORPORA- 
TION, Eddystone, Pa., has opened a sales 
office at 310 S. Michigan avenue, Chicago. 
John A. McCormick, formerly sales en- 
gineer, is now district manager in charge 
of the new office. Frank B. Barclay, sales 
representative at Granite City, Ill., has been 
transferred to Chicago to assist Mr. Mc- 


John A. McCormick 


Cormick. Mr. McCormick has been as- 
sociated with the General Steel Castings 
Corporation and its predecessor, the Com- 
monwealth Steel Company, since 1916. He 
served in the engineering department at 
Granite City until 1930, when he was ap- 
pointed sales engineer at Eddystone, Pa. 
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WirLIAM A. Ross, vice-president and 
general manager of sales of the Columbia 
Steel Company, San Francisco, Cal., has 
been elected president, to succeed Ambrose 
N. Diehl, who has resigned because of ill 
health. Mr. Ross has been connected 
with the steel industry since 1895, when 
he entered the employ of the Washburn 
Moen Manufacturing Company as an office 
boy. In 1899, this company was acquired 
by the American Steel & Wire Company, 
and Mr. Ross served the new firm as bill 
clerk and cashier. In 1911, the west coast 
holdings of the American Steel & Wire 
Company became the Pacific Coast depart- 
ment of the United States Steel Products 
Company, a subsidiary of the United States 
Steel Corporation, and upon this consolida- 
tion Mr. Ross was appointed assistant 
treasurer and later assistant to the vice- 
president of the products company. In 
1930, the Columbia Steel Corporation was 
acquired by the United States Steel Cor- 
poration. The Pacific Coast department of 
the United States Steel Products Company 
was then consolidated with the new enter- 
prise under the name of the Columbia Steel 
Company, with Mr. Ross serving as vice- 
president and treasurer. He was appointed 
vice-president and general manager oí sales 
in 1932. 

* 


Pepo C. Moraes, formerly general 
superintendent of machinery and motive 
power of the National Railways of Mexico, 
has been appointed Mexican representative 
of Iron & Steel Products, Inc., Chicago, 
with headquarters at Chopo 24, Mexico, 
D. F., to succeed L. N. B. Bullock, re- 
signed. 

* 


CuaRLEs E. WrzsrER has been appointed 
general manager of the Timken Roller 
Bearing Company, Ltd., Toronto, Ontario, 
with office at 55 Charles street, West. Mr. 
Webster has been associated with Timken 
Canadian activities for 20 years, his duties 
including the sales of Timken products 
throughout the Dominion. 


General 


ALEJANDRO Maurice has been appointed 
assistant general superintendent of locomo- 
tives of the National Railways of Mexico, 
with headquarters at Mexico City, D.F. 


Jonn C. Stump, assistant superintendent 
of motive power and machinery of the 
Chicago & North Western at Chicago, has 
been appointed superintendent of motive 
power of the Western district, a new posi- 
tion, with jurisdiction over locomotive and 
car matters on that district. His head- 
quarters remain at Chicago. 


Tuomas F. Powers, assistant superin- 
tendent of motive power and machinery 
of the Chicago & North Western at Chi- 
cago, has been appointed superintendent 
of motive power of the Northern district, 
a new position, with jurisdiction over loco- 
motives and car matter. His headquarters 
remain at Chicago. 
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B. H. LAWRENCE, chief engineer, has been 
elected vice-president in charge of engineer- 
ing, United States Steel Corporation of 
Delaware, and member of its executive 
committee and board of directors. 

* 

W. J. Stewart, sales representative of 
the transportation department of the Johns- 
Manville Sales Corporation, at Philadel- 
phia, Pa., has been transferred to the south- 
eastern territory, with headquarters at 
Washington, D. C., succeeding W. R. Bush, 
deceased. Mr. Stewart has been associated 
with the Johns-Manville Corporation for 
the past 20 years. 


Obituary 


CuanLEs M. Scuwas, chairman of the 
board of the Bethlehem Steel Corporation 
and who was known as “king of steel” since 
the opening of the century, died of cor- 
onary thrombosis, at the age of 77, on 
September 18 at his home in New York. 


Charles M. Schwab 


Mr. Schwab had been in ill health for some 
time. At 17, having completed his class- 
room schooling, Mr. Schwab swept out 
a grocery store in Braddock, Pa., daily and 
at 19, was chief engineer of the Edgar 


Personal Mention 


PrpRo ne LEON, assistant superintendent 
of the Pacific division of the National 
Railways of Mexico, has been appointed 
to fill the re-established position of general 
superintendent of locomotives, at Mexico 


City, D. F. 


Master Mechanics and 
Road Foremen 


Guy S. Bennett, road foreman of the 
New York, Ontario & Western, has been 
appointed general road foreman and fuel 
supervisor at Middletown, N. Y. 


W. L. HovcHToN, enginehouse foreman 
on the New York Central at Linndale, 
Ohio, has been appointed master mechanic 
on the New York Central, the Michigan 
Central, the Indiana Harbor Belt and the 
Chicago River & Indiana, with headquar- 
ters at Chicago, succeeding T. P. Ball 
transferred. 


Thompson Works of the Carnegie chain 
of steel properties where he had started. 
He had been given a job as a stake-driver. 
By studying chemistry in a home labora- 
tory, the young executive pioneered in the 
early stages of metallurgy as applied to the 
steel business, while, together with Captain 
Bill Jones, general plant manager of the 
Edgar Thompson Works, he introduced 
labor-saving devices to eliminate the crude 
process of steel manufacture then existent 
At 25, Mr. Schwab was superintendent of 
Andrew Carnegie’s Homestead plant, one 
of the largest steel works in the country. 
Two years later he succeeded Mr. Jones 
as general superintendent of the Edgar 
Thompson Works. In 1892, his jurisdic- 
tion was extended to include Homestead, 
and in 1897, he was appointed president of 
the entire Carnegie Steel Co., Ltd. 

In 1901 the United States Steel Cor- 
poration was formed with Mr. Schwab as 
president. He resigned, however, in 1903 
to embark on the ambition of his life—the 
upbuilding of his own steel enterprise. In 
1904 he organized the Bethlehem Steel 
Corporation. Our entrance into war saw 
him as director-general of the Emergency 
Fleet Corporation. After the Armistice, 
he decided to place Bethlehem in the hands 
of Eugene Grace (its president since 1916) 
and experienced associates. Mr. Schwab 
continued to advise as chairman but held 
firm to the principle of non-interference 
until his death. 

* 


JoHN FRANKLIN MILLER, until a few 
months ago vice-chairman of the board of 
directors of the Westinghouse Air Brake 
Company and an officer of other industrial 
organizations, died at Goshen, N. Y., on 
September 17, at the age of 80 years. 

* 


H. H. Cust, who retired as vice-presi- 
dent, secretary and treasurer of the Mount 
Vernon Car Manufacturing Company in 
April, 1937, died suddenly on September 7, 
while on a visit in Dearborn, Mich. He 
was 80 years old. 


Car Department 


A. S. pe Castro, assistant chief inspec- 
tor of air-brake and car-heating equipment 
of the Canadian National, has been ap- 
pointed acting chief inspector of air-brake 
and car-heating equipment, with headquar- 
ters at Montreal, Que. 


Shop and Enginehouse 


H. E. Wuitener has been appointed 
superintendent of shops of the Central of 
New Jersey at Elizabethport, N. J., suc- 
ceeding C. W. Culver, retired. The posi- 
tion of works manager at Elizabethport has 
been abolished. 


Obituary 


Curtiss Dav, general foreman of the 
Erie at Meadville, Pa., died on July 31. 
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L. W. Baldwin 


Ac the joint opening session of the annual conventions 
of the Locomotive Maintenance Officers! Association, the 
Railway Fuel and Traveling Engineers' Association, the 
Car Department Officers’ Association and the Master 
Boiler Makers’ Association, L. W. Baldwin, chief execu- 
tive officer, Missouri Pacific delivered an address under 
the title, “Training and Coaching Supervision.” An ab- 
stract of Mr. Baldwin’s address follows: 

Training and Coaching Supervision is a broad and 
most important subject and one deserving of the earnest 
study and thought of every railroad man interested in 
the continued advancement and success of the railway 
industry. I won’t go so far as to say that the proper 
training of supervision is the most important factor in 
the success of railway operations, but I will say that it 
is one of the most important ones. 

I am not a military man, nor even one with militaris- 
tic leanings, but I do know that the success of an army 
depends upon the quality of its leadership, and by that 
I mean not the generals so much as the captains, the 
lieutenants, the sergeants and the corporals, for it is up 
to them to keep up the morale, the fighting spirit and the 
efficiency of the rank and file. And it is the rank and 
file that wins wars, and, in the last analvsis, determines 
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Morale and fighting spirit de- 
pend upon qualities of leader- 
ship and railroads must have 
men properly equipped to di- 
rect the efforts of rank and file 


the success or failure of any industry. Hence it is per- 
fectly clear that a railroad, in order to attain top effi- 
ciency, must have men well equipped to direct properly 
the efforts of its rank and file—those who actually per- 
form the proverbial thousand and one tasks that are 
necessary to keep the wheels turning, and to deliver the 
kind of service for which our American rail system is 
so justly famed. 

The finest railway plant in the world would be of 
little value to those who invested in it or to the public 
it was built to serve if it were not manned by competent 
employees. The greater the competence of the men who 
operate it, the greater its value to those who have in- 
vested in it, and to the public. Now it is equally true 
and equally obvious that competence doesn’t just hap- 
pen. Men become competent through experience and 
through education. To my mind the old saying that ex- 
perience is the best teacher borders on being a halí- 
truth because it seems to have left the impression in 
the minds of many that experience is the only teacher, 
and that, of course, is not true. 

There was a time when everyone who advanced did 
so because he had been a good pupil in the school of 
experience. Today there is no thoroughly satisfactory 
short cut that can be followed exclusively, and experience 
still is a necessary adjunct to success, but training and 
proper coaching have made the way not only easier but 
much more efficient. Today, thanks to training courses, 
to able teachers, constructive thinking and cooperative 
direction, it is possible for a man to become proficient 
in much less time than was required for him to obtain 
the same degree of proficiency in the days when only 
those who had learned their trade the hard way were 
considered worthy of leadership. 

From that date a little more than a hundred years 
ago, when the first train laboriously chugged its way 
along a track, to the amazement of all—including prob- 
ably its builders and sponsors—the history of railroad- 
ing has been one of progress. There is not a man in 
this room who, if he will think back to the days when 
his name first went on a railroad payroll, cannot recall 
a steady procession of improvements and betterments. 
We who have devoted our lives to the railway industry 
find a strong fascination in our calling. We wouldn't . 
be happy doing anything else. “Railroading gets in 
one's blood," is a rather often-heard expression. I think 
that is true, but I think it gets in our blood because in 
most of us there is a natural desire to have a part in 
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something that is vital, something that spells progress 
and service. We are proud to be known as railroaders 
because no industry has a finer, more inspiring and more 
impressive record of achievement, and this, too, in spite 
of the fact that in recent years, when it has achieved 
its greatest advancement, it has been confronted with 
its greatest difficulties. 


Railroading Has Attracted Men of Vision 


I think it can truthfully be said that the railroad in- 
dustry has made its enviable record because it has at- 
tracted to it men with rare qualities of leadership, men 
of vision, men with a pride in their craft, and, above all 
else, men richly imbued with a zeal for service. It is 
men like these who constitute the real backbone of the 
railroad industry. From men like these have been chosen 
the captains, the lieutenants, the sergeants and the cor- 
porals of the great army of railroaders. They have 
been chosen as leaders because they possess certain 
qualities that enabled them to assume and to discharge 
responsibilities properly, because they knew their busi- 
ness and chiefly, in my opinion, because they had proved 
they had open minds. 

No man can be a good leader of men who believes, or 
who even acts as if he believes that he knows all there 
is to be known about his task. Railroading is an indus- 
try of movement. Trains move today at a speed and 
with a dependability undreamed of a few decades ago. 
This was made possible by the combined efforts of count- 
less men who continually sought new and better ways of 
doing their work. If railroaders, and particularly super- 
visors, had closed minds; if their eyes and ears were 
not always open to suggestions, and if there did not 
burn in them a constant desire for improvement, why 
then ours would, indeed, be a dying industry. 

But the railroad industry is as far from being that as 
daylight is from darkness. It has had and is having its 
full share of trials and tribulations. It has been ham- 
mered and hampered by antiquated rules and regulations. 
It has suffered and is suffering from unfair and sub- 
sidized competition. But serious as they have proved, 
they have never dampened and will not dampen the in- 
herent enthusiasm and determination of railroad men 
to progress—to find new and better ways of getting 
their work done and to better the quality of their service 
to the public. 

The entire history of our railroading shows that change 
is as inevitable as death and taxes. As I have said, ours 
is an industry of motion. Like individuals, institutions 
and organizations of all kinds, the railroads must go 
forward or slip backward. There is no such thing as 
a standstill railroad any more than there is an individual 
who, over a period of years, does not either become more 
efficient or less efficient. 

This fact makes heavy the responsibilities of railroad 
officers and their assistants, the supervisors, for it is, of 
course, their duty to see that this progress is not only 
continued but accelerated. And that brings us face to 
face with the problem of training and coaching super- 
vision. For one thing, I think it should be brought 
home to each supervisor that if he does not devote at 
least a part of his time to study, planning and think- 
ing he cannot be very successful in his efforts to inspire 
his men to greater efficiency and greater loyalty. 


Efficient Supervision of Work Not the Only 
Requisite 
In this day when success is so utterly dependent upon 
efficiencv it is quite clear that no supervisor can be con- 


tent with merely seeing to it that his men turn out a 
specified amount of work. As I have said, tremendous 
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forward strides have been taken in all branches of rail- 
roading but there are still vast improvements to be made, 
new ideas to be thought out, developed and perfected, 
new economies to be considered and adopted. No one 
has a monopoly on ideas and it is part of the super- 
visor's job to work with and to co-operate with his men 
ie that they will be thinking along new and progressive 
ines. 

This cannot be done except through the maintenance 
of proper relations between supervisors and the rank 
and file, and I think the supervisor who allows himself 
to lose touch with his men is overlooking a major 
requisite to his own advancement and is not getting the 
best possible results from them. Naturally this same 
observation applies with equal force to contacts between 
officers and their supervisors. 

What we know as "good organization" depends upon 
the extent to which officers keep in close touch with 
their supervisors and upon the supervisors maintaining 
close personal relationships with their men. Good or- 
ganization means a complete understanding by everyone 
of what is to be accomplished, the manner in which it is 
to be accomplished and perfect co-ordination of both 
effort and knowledge. 

The matter of proper co-ordination is a most impor- 
tant one and should, I think, be emphasized in all coach- 
ing of supervisors. A supervisor may be outstanding 
in the handling of his men, he may get from them the 
best possible co-operation and produce satisfactory re- 
sults, keep his costs down and his records in perfect 
shape, and do all of the other things that are expected 
of him, but still be a failure as a supervisor if he loses 
sight of the organization as a whole and regards the 
operations of his force as something separate and apart 
from other forces. 

The modern railroad is the most perfect example of 
big scale co-operation ever developed. Any individual 
who forgets for a moment the absolute need for and 
value of co-operation is not properly filling his niche, or 
living up to the traditions of our industry. Co-opera- 
tion, however, is dependent upon understanding and the 
responsibility for bringing about a proper understand- 
ing on the part of the supervisors, and developing and 
maintaining in them a proper attitude toward their duties 
and their responsibilities calls for careful and painstaking 
coaching. In my opinion, this cannot be done by writing 
out instructions, by issuance of bulletins or in any way 
except by personal contact. 

Coaching of supervisors should not be confined en- 
tirely to matters relating directly to better shop prac- 
tices, better co-operation between forces or other phases 
of the actual work. It should also include efforts to 
bring about a better and more thorough understanding of 
the railroad situation and a greater sense of responsi- 
bility on the part of all employees to do all they can for 
the benefit of the industry in general, and for their own 
railroad in particular. 

It is inconceivable that a man who works for a rail- 
road and who knows that railroad employment and rail- 
way revenue have been constantly declining could main- 
tain an attitude of indifference concerning the decrease 
in railway business, or of the causes that are responsible. 
And I firmly believe that if there is an employee on any 
railroad who seemingly is indifferent to the situation, it 
is because someone in an official or a supervisory capac- 
ity has failed to take the time and trouble to acquaint 
him thoroughly and definitely with the facts. 

An aroused and active army of railway employees. 
standing shoulder to shoulder, and fighting earnestlv and 
sincerely for legislation that would eliminate handicaps 

(Continued on page 502) 
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Constructive Reports Presented at Meeting of 


Master Boiler Makers 


A torat of 165 members of the Master Boiler Mak- 
ers’ Association, over 50 per cent of its membership, 
registered at the twenty-sixth annual meeting at Chicago 
on Oct. 17, 18, and 19. The president, W. N. Moore, 
general boiler foreman, Pere Marquette, opened the 
meeting with a brief address of welcome. 

The address by Roy V. Wright, editor, Railway 
Mechanical Engineer, was the first of several stimulating 
addresses and lectures by railroad and government ex- 
ecutives. Among the speakers were D. S. Ellis, chief 
mechanical officer, Chesapeake & Ohio; F. K. Mitchell, 
assistant superintendent of equipment, Cleveland, Cin- 
cinnati, Chicago & St. Louis; J. M. Hall, chief locomo- 
tive inspector, Bureau of Locomotive Inspection, Inter- 
state Commerce Commission; M. M. Hanson, principal 
field representative of the United States Department of 
Labor, Federal Committee on Apprenticeship. Lectures 
were delivered by Dr. W. C. Schroeder, senior chemical 
engineer, United States Department of Interior, Bureau 
of Mines, on the Causes and Prevention of Embrittle- 


Apprentice training, renewal of 
fireboxes, circulation of water, 
feedwatertreatment,and welded 
construction of tender cistern 
were some of the subjects in- 
cluded in the program 


ment in Locomotive Boilers*; and by C. M. Rogers, 
Locomotive Firebox Company, on Circulation of Water 
in the Boiler, which included a showing of motion 
pictures. 

Eight technical reports were presented during the 
meeting. Among these was a report submitted by com- 
mittee chairman, F. A. Longo, welding and boiler super- 
visor, Southern Pacific, on the renewal of fireboxes. An 
abstract of this report will be published in a later issue. 


The Election of Officers 


The following officers were elected to direct the activi- 
ties of the association during the coming year: President, 
C. A. Harper, general boiler inspector, Cleveland, Cin- 
cinnati, Chicago and St. Louis, Indianapolis, Ind.; vice- 
president and chairman of the executive board, C. W. 
Buffington, general master boilermaker, Chesapeake & 
Ohio, Huntington, W. Va.; secretary-treasurer, A. F. 
Stiglmeier, general boiler foreman, New York Central, 
Albany, N. Y.; executive board members, C. J. Klein, 
locomotive inspector, Interstate Commerce Commission, 
Albany, N. Y.; E. E. Owens, general boiler inspector, 


Carl Harper 
Vice-President 


Union Pacific, Lincoln, Neb.; F. A. Longo, welding and 
boiler supervisor, Southern Pacific, Glendale, Cal.; R. 
W. Barrett, general boiler foreman, Canadian National, 
Stratford, Ont., B. C. King, general boiler inspector, 
Northern Pacific, St. Paul, Minn. The following con- 
tinue as members of the executive board: M. C. France, 
general boiler foreman, St. Paul, Minneapolis and Oma- 
ha, St. Paul, Minn.; L. R. Haase, district boiler inspec- 
tor, Baltimore and Ohio, Baltimore, Md.; and E. C. 
Umlauf, supervisor of boilers, Erie, Susquehanna, Pa. 


* An abstract of this lecture will be published in a later issue. 


A. F. Stiglmeier 
Secretary-Treasurer 


W. N. Moore, President 
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How the Association May Better Serve the Railroads 
By F. K. Mitchell 


Assistant Superintendent of Equipment, Cleveland, Cincinnati, Chicago and St. Louis 


Your association came into being in 1906 when the 
old Master Steam Boiler Makers’ Association and the 
International Railway Boiler Makers’ Association were 
consolidated, and your first regular convention was held 
in 1907. At that time there was a crying need for such 
an organization. Boiler design and maintenance was in- 
deed a crude and primitive art. A boilermaker was just 
a necessary evil and his standing among railroad em- 
ployees was near the bottom. There were no federal 
laws covering the construction, inspection aud mainte- 
nance of locomotive boilers and their appurtenances. 
There was no serious regard for the safety of the em- 
plovees building, operating. or maintaining them. Tools, 
material, machinery and personnel were inadequate, 
methods crude, and the performance of the boilers in 
service was no better than such conditions could be ex- 
pected to produce. The problems of the boiler super- 
visor must have seemed almost insurmountable—he had 
nothing but criticism from all sides, no place to go for 
advice, and no way of knowing how the other fellow was 
meeting similar problems. Under such conditions some- 
thing had to be done, and the creation of the Master 
Boiler Markers’ Association was one of the most im- 
portant steps toward the solution. 


Introduction of New Ideas—Real Battle 


The minutes of your conventions are a saga of railroad 
operation and maintenance improvement, as interesting 
as any story ever written. Yet even they do not re- 
flect the real battle which has gone on. I know a little 
of what this battle has been, because of the fact that it 
has been my privilege for a good many years to be asso- 
ciated quite intimately with one of your members, whom 
I consider to have no peer as a boilermaker and a boiler 
supervisor. For hours I have discussed with him the 
problems of boiler work peculiar to our road and have 
spent days with him inspecting boilers and fireboxes and 
examining boiler inspectors. He has given me freely of 
his knowledge of boiler work and I have profited thereby. 
as no doubt many a fellow employee of each of vou has 
done on your respective roads. I have shared with him 
his pleasure in seeing his ideas or ideas brought back 
from your convention prove astoundingly successful and 
his disappointment at not being able to put over other 
ideas. Everyone of you, no doubt, has had the experience 
of going back to your immediate supervisor with an idea 
which you knew full well to be sound that would result 
in economies and yet you could not put it over because it 
was going to cost something to do it. All too often 
improvements and new ideas had to be accomplished in 
spite of your superior officers and not by reason of their 
co-operation. 


Valuable Assistance by Supply Group 


Whether you appreciate the fact or not, one of your 
greatest allies in this endless battle has been vour supplv 
members and friends. They have gathered here with 
vou, heard your problems, and putting their resources 
and engineering staffs to work have developed tools and 
machinery to produce a solution. Furthermore, they 
have been able in many cases to sell ideas to vour superior 
officers where you yourselves could not. True enough, 
in some cases their motives may have heen largely mer- 
cenary, vet in the main where they have profited, the 
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railroads have profited to a far greater extent. Re- 
gardless of how vour achievements may have been won, 
whether by direct contact and the co-operation of your 
immediate superiors, or through other channels, the fact 
remains that vou are one of the most important factors 
in bringing locomotive operation and maintenance to its 
present high standard, 

Twenty-five years ago boiler and flue failures were 
the bane of any superintendent of motive power's life and 
every time he analvzed his maintenance costs he in- 
variably found that boiler work and boiler washing were 
responsible for his poor showing. Today, if he could 
keep his other failures down to the standard established 
for boiler and flue failures he would be happy and 
furthermore, he no longer finds that boiler maintenance 
and related costs are the big item of his expense. You 
have, in a large measure, taken that worry off his mind. 

Enough has now been said as to what vou have so 
far accomplished. You all appreciate that the job will 
never be done. New and complicated problems arise 
daily and will continue to do so. You must and wil! 
carry on. 


Association Makes No Recommendations 


How can an organization which has accomplished so 
much good, become more useful and more. nearly ac- 
complish its ideals? A cold analysis of this subject 
leads me to the conclusion that vour success thus far has 
been because of the high quality of your membership and 
not because of the character of your organization. In 
other words, you are functioning far better as indi- 
viduals than vou are as an association. 

To point out more clearly what I am driving at, let 
us assume any one question as to boiler maintenance or 
construction, and ask what the Master Boiler Makers 
Association thinks about it or recommends in connection 
with it. The only answer vou can possibly get is that 
the association neither thinks nor recommends anything. 
Its individual members have good ideas and recommenda- 
tions to make on any subject. with which they are in- 
dividually familiar. but the association does not. Study 
the proceedings of any of your conventions and you will 
have to come to that conclusion. Any volume of these 
proceedings carries fine papers on many important sub- 
jects but, in the last analysis, these papers represent the 
individual opinions of a few of the members who have 
been either on the committee assigned to prepare the 
paper, or in some cases other members who have been 
consulted by the committee. In addition, there may be 
some further light thrown on the subject by discussion 
from the floor, but vou will not be able to tell what 
the association, as a whole, thinks of the subject or would 
recommend as a solution to the problem. 

Perhaps you have in the past taken the wrong, or too 
narrow interpretation of one little word found under the 
caption "Object" in vour constitution and by-laws. I 
quote that part of vour constitution and by-laws in full: 
"Object: The object of this association shall be the 
mutual improvement of its members by an exchange «f 
ideas in meetings. the reading and discussion of papers 
and a general interchange of views so that all may 
profit by the experience of others more proficient in our 
Craft.” 

That in itself is a noble ideal which has been, in the 
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past, a radio beacon directing vou toward your goal. If 
the word “all” were interpreted to have been intended 
for use in the larger sense to mean every man or group 
engaged in the craft or affected by your efforts, and not 
to refer to the membership alone, what a different goal 
this beacon would be leading you to. 

Consider what it would mean to apprentices, prospec- 
tive boiler foremen, boiler foremen, supervisors of boilers, 
master mechanics, superintendents of motive power, and 
even to engineers of motive power and locomotive boilers, 
to have the consensus of opinion of the membership of an 
association of this kind available for their information 
and guidance. Furthermore, think what it would mean 
to your prestige as an association. 


Full-Time Secretary Required 


The setting up of Recommended Standards of Practice 
for even boiler maintenance would entail a large amount 
of work and expense but, I say to you, such a set of 
standards for both maintenance and construction would 
be well worth any effort and expense involved. Natur- 
ally the question arises as to how this can be accom- 
plished. 

To begin with, the services of a full-time secretary 
would be required. Also a limited full-time clerical 
force. Questionnaires on many already well established 
maintenance practices could be sent to the membership 
(one with voting power on each railroad) in a short 
time, reserving the more complicated and less well es- 
tablished practices in maintenance until later, and not 


attempting any recommendations on boiler construction 
until the maintenance standards were well along. These 
questionnaires would have to be tabulated and either ac- 
cepted as standard or rejected for another vote on the 
basis of a predetermined majority requirement. 

It is.an evident fact that the character of the secre- 
tary obtained would in a large measure decide the suc- 
cess or failure of such a plan, Your secretary, to handle 
such a job, should be of the highest calibre and paid an 
annual salary which would enable you to hold him. 

To defray the expense of such a man and his neces- 
sary office force and expense, might require some such 
plan as the sale of sustaining memberships to each road 
and perhaps among supply companies for an annual pay- 
ment. It is possible, however, that after the process had 
gone on for some time your standards could be printed 
in loose-leaf form (with a provision that they would be 
kept up annually) and sold in sufficient quantities to en- 
tirely defray the expense involved. 

It is a regrettable fact that some such procedure as out- 
lined above was not instituted by your association long 
ago so that such valuable information might be available 
at this time, vet it is not too late to start and the end will 
well justify the means. 

So gentlemen, I am offering you these suggestions for 
what you may consider them worth. <A. good which is 
worth accomplishing is worth making permanent. As 
Shakespeare so aptly said —"" The evil which men do lives 
after them—the good is oft interred with their bones." 
This may be a way of preventing one such interment. 


Association Benefits to the Railroads and Its Membership 
By D. S. Ellis 


Chief Mechanical Officer, Chesapeake and Ohio 


Since time immemorial it has been the custom of hu- 
mans to band in groups or associations, originallv in 
self defense and for the protection of their mutual in- 
terests. As the defensive need for such organizations 
lessened through the vears, it became apparent that 
their continuance could be made increasingly valuable 
through co-operation and the exchange of ideas on mat- 
ters of common daily interest, Further in their evolution 
it was found, particularly in the case of supervisory 
organizations such as yours, that, while the interchange 
of technical as well as practical ideas and improvements 
was particularly beneficial to the membership in pro- 
moting individual efficiency, their ultimate value lay in 
their liaison position between supervisor and workman. 
and in their ability to help the individuals create a true 
spirit of mutual dependence and harmonious relationship, 
one with the other. It is this thought that I particularly 
wish to emphasize today because I feel safe in saying 
without fear of contradiction or challenge from both a 
technical and a practical standpoint, that the value of 
your organization is so well recognized that there is 
no need for further elaboration. 


Success of Railroads Depends Upon the Men 


From the railroad side. I am more impressed each 
day with the fact that bevond all else their success is 
largely dependent on the attitude of the men, especially 
those represented by this gathering in a supervisory ca- 
pacity. The great and varied facilities on our railroads, 
in order to function efficiently and satisfactorily, must be 
guided and controlled by honest, earnest and capable hu- 
man agents. Bearing this in mind and assuming that 
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the railroads are properly located and equipped. it ob- 
viously follows that the human factor is of utmost im- 
portance in helping the railroad industry to rise and 
move forward in the favor of the public from which its 
business must be derived. 

This, then, is a matter of having the proper organiza- 
tion, interested in making this accomplishment possible. 
This can only be effected by each individual doing his 
entire duty in his appointed place. Work performed in 
pursuance of this principle is not the result of hazard—it 
is done so because some supervisor or group of super- 
visors has studied and planned; planned in the interest 
of economy and expedition and with due regard for the 
safety and welfare of all concerned. It is here that the 
supervisor of today can do most to engender cordial 
relationship, one to the other. By that I mean—if work 
is properly studied, analyzed and planned beforehand. 
it can be pursued to completion with a minimum ex- 
penditure of effort to the employee who has the knowl- 
edge and satisfaction of a job well done, and with the 
minimum expense to his company. No one has a greater 
opportunity to be as important a factor to his employer's 
business or in his employees’ welfare than the foreman 
in the mechanical departments of our railroads; and this 
is particularly true in the case of the members of this 
organization, who handle the maintenance, repairs and 
building of the largest and most important single part 
of the steam locomotive—its boiler. 


Association's Value to Railroads 


The foregoing is the gist of the message I am attempt- 
ing to bring to vou today. I could go into much more 
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detail but the fact would still remain that each supervisor 
has his own particular problems to cope with and these 
can only be met by personal experience, constant analysis 
and planning, as well as through the benefit of contacts 
with members of organizations such as this which enable 
him to profit by the experience of others. 

If in the future as in the past the work of your or- 
ganization continues to unearth and uncover undesirable 
practices both in construction and maintenance and you 
continue in the future as you have in the past to discuss 
all of your problems at such gatherings as this, and you 
can together put into further execution my thoughts as 


expressed to you today, the benefit of your mechanical? 
association to the railroads and to our membership will 
be of such high value and great help that your importance 
to the industry which we represent will speak for itself 
and stand as mighty as the oak. Most of the thoughts 
expressed to you here today are not new but such 
truths will always bear repetition, and my sole purpose 
in repeating them to you is that they may renew and 
intensify sympathetic consideration of the problems that 
face each one of us, and always temper our judgment 
and decisions with the truth, and above all, the Golden 


Rule. 


Successful Supervision An Art 
By Rey V. Wright 


Editor, Railway Mechanical Enginecr 


In the first place, let me congratulate you heartily on 
the truly remarkable record that your association has 
made. Throughout your life of more than a quarter of 
a century, and particularly under the trying conditions 
through which you passed in the 30’s, you have fought 
loyally and progressively to advance your profession in 
the interests of more effective and more economical rail- 
road operation. Exhibits and conventions might be can- 
celled, but you went determinedly forward getting out 
your proceedings in one form or another every year. 
You have maintained a high standard of constructive 
and helpful reports and discussions. In the days to 
come, as you look back on these difficult years, you can 
well afford to be proud of your performance. 

The problem of the master boilermaker has been made 
more difficult because of the rapid advances that have 
been made in design and construction and in the mate- 
rials used. Many of you have been in the boiler depart- 
ment during the entire life of this association. It is 
interesting to note the remarkable changes that have 
taken place in this momentous period, which have made 
necessary radical modifications in boiler department 
practices and have greatly increased your responsibili- 
ties. As I have studied your progress and have watched 
the activities of your association, I have marveled at 
the way in which you have met these challenges, and at 
the type of practical and technical material you have 
brought out in your conventions. 


Training in Personnel Work Important 


I am wondering, however, whether a greater amount 
of emphasis should not be placed upon the human prob- 
lem in the boiler department. Two years ago Mr. 
Moore, who was then your president, made the follow- 
ing statement, which was repeated in an address made 
by Dexter C. Buell on the training of boilermaker ap- 
prentices : “The outstanding need in the successful oper- 
ation of the boiler department today is not tools, equip- 
ment or machinery; it is men, or rather young men— 
apprentices who are sufficiently interested to be devel- 
oped in the fine arts of the trade.” 

There is no question but what the boilermakers’ trade 
has been steadily advancing to higher standards of per- 
formance and that in all probability still further ad- 
vances will be made. An ample supply of well trained 
young men is necessary to provide for the future, and 
too great emphasis cannot be placed upon the impor- 
tance and necessity of this. I feel strongly, however, 
that something further is needed, which in the next few 
years may be of even more vital import. 
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The state of the art is advancing and the demands 
upon the locomotive boiler are growing, but what are 
we doing along educational lines to train and equip the 
present boilermakers better to meet these demands and 
requirements? Or, going a step further, what are we 
doing as master boilermakers to keep in touch with the 
latest development in personnel administration, in order 
that we may more effectively select and coach men who 
will be advanced to supervisory positions in the days 
to come? What, also, are we doing as supervisors to 
take advantage of the latest ideas and the best practices 
of dealing with the workers? 


Successful Foreman—Or Hard-Fisted Driver? 


Successful supervision is an art—a steadily progressing 
art, for it is not so long ago that the successful foreman 
was too generally pictured as a hard-fisted driver. That 
day has passed, although there are still some hangovers 
of the old type who have failed to recognize the passing 
of the old regime. This change in the attitude of super- 
vision was, in most instances, not engendered by any 
emotional wave of sympathy for the men in the ranks, 
but rather because of recognition of the fact that better 
results can be obtained by dealing with the human factor 
in industry on a more intelligent and scientific basis. 

Whereas at the turn of the century attention was con- 
centrated upon machinery, equipment and materials, and 
the importance of the human factor in production was 
largely overlooked; that attitude began to change when 
we entered the mass production period early in the cen- 
tury and the whole problem of production was subjected 
to scientific analysis. 

In the past four decades an entirely new vocabulary has 
been developed, so far as industry is concerned. If any- 
one had used the expressions, “personnel administration” 
or “psychology and industrial efficiency” 40 years ago. 
they would hardly have been understood, at least so far 
as industry is concerned. Now personnel departments in 
industrial organizations are the rule rather than the 
exception. This has been reflected in the relation between 
the workers and the foremen, as well as between the fore- 
men and the managements, and has developed an entirely 
new philosophy, so far as human relations in industry 
is concerned. 


Effect of Mass Production 


This is not to be wondered at, when certain other 
facts are taken into consideration. Watts’ steam engine 
was perfected in 1776, the same year in which the Dec- 
laration of Independence was signed. It was a long. 
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tedious process, however, to develop machine tools and 
facilities which would make possible the building of an 
efficient engine. Moreover, before it could be applied 
effectively in industrial operations, means of transporta- 
tion has to be devised to afford economic justification for 
manufacturing plants of large size. Raw materials had 
to be brought to such plants, and ways and means had 
to be devised to distribute the products economically over 
wide areas. 

It was not until well after the beginning of the present 
century that the more intense or mass production era 
began in this country. What that has meant in upsetting 
traditions and bringing about radical changes in our 
economic and social life may be partially gaged by the 
fact that according to a statement by President Karl T. 
Compton of the Massachusetts Institute of Technology, 
our productive capacity in this country has increased fifty 
times in the past four decades. Speaking before the So- 
ciety for the Promotion of Engineering Education at its 
annual meeting last June, he said: "We know . . . that 
the people of the United States are served by the energy 
equivalent of 100 slaves working 12 hours a day for 


each man, woman and child, and that this achievement in 
energy production has been attained with amazing rapid- 
ity. At the turn of the century, the power used in this 
country Was approximately equivalent to two man-power 
per capita." 

One notable fact in the depression through which we 
have been passing is the emphasis that has been placed 
on research by industrial organizations. There is marked 
evidence of this in the locomotive boiler field, not only in 
better materials, but in design, the auxiliaries, and the 
methods of fabrication. Some of these improvements are 
now coming into general use. 


The Challenge 


A two-fold problem and challenge, therefore, faces 
the supervisors in the locomotive boiler departments: 
(1) to keep in step with the demands being made upon 
them by the improvements in boiler construction and 
fabrication, and (2) to take advantage of the best thought 
and practices in the art of supervision. Of these two, 
the human relations problem is by no means the less 
important, 


The Work of the Bureau of Locomotive Inspection 
By J. M. Hall 


Chief Inspector, Bureau of Locomotive Inspection, Interstate Commerce Commission 


The basis of life on this continent is mass transporta- 
tion, the sort of transportation that only the railroads are 
equipped to handle. No industry has contributed more 
to the advancement of civilization than the railroads, and 
you may take just pride in doing a man’s share in this 
mighty task. 

Boilers have often been referred to as the heart of 
the locomotive. It may not be amiss to refer to them as 
being the stomach as well because they take in and con- 
sume enormous quantities of fuel and water, much of 
which is converted into useful energy making possible 
the hauling of trains, light or heavy, fast or slow, as the 
nature of the service demands. The dependability of 
this service rests on your shoulders, but it may not be 
necessary to tell you this because you hear about it in no 
uncertain terms whenever one of your locomotives fails 
from any cause that may be within your control. Due to 
your skill and earnestness of purpose such failures are 
rare today. When we compare locomotive performance 
now with that of a comparatively few years ago we 
cannot help but marvel at the progress that has been 
made in the reliability of locomotive boilers and the 
manner in which they stand up to their task under today’s 
grueling service. 

In the early stages of enforcement of the Boiler In- 
spection Law, which was later amended to include the 
entire locomotive, opposition on the part of the rail- 
roads was often encountered. It is only fair to say, how- 
ever, that it was usually found that this was largely due 
to lack of authority on the part of the local railroad 
officers to hold locomotives when they should be held for 
repairs, or lack of proper organization or necessary ap- 
propriation to properly perform the needed work, rather 
than to innate objection on the part of the mechanical 
officers to having their locomotives maintained in good 
condition. This situation became better as time went on 
as the railroads gradually came to realize that vast 
economies could be effected in maintenance costs through 
the medium of thorough inspections and timely and 
proper repairs and that true economy and promotion of 
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safety by keeping their locomotives in serviceable condi- 
tion go hand in hand. This changed attitude was con- 
tributed to in no small measure by your organization and 
by individual members thereof, 


Improvement in Condition of Boilers 


The necessity for the law was brought about by the 
general practice on the part of the railroads of subordin- 
ating the making of needed repairs to the requirements 
of convenience. Practically all the large railroads had 
inspection and repair rules that were more or less ade- 
quate but these rules were generally considered as being 
merely expressions of desirable practices and little if any 
attempt was made to apply substantial repairs if any 
inconvenience would be caused thereby. Asa conse- 
quence of this policy, ineffective or temporary repairs 
were often applied or the locomotives were continued in 
use with known existing defects until failures, many of 
which resulted in deaths or injuries, occurred. 

Our early inspections disclosed that locomotive boilers 
were being operated with practically every defect that 
could exist in a neglected boiler. 

During the first year there were three boiler shell 
explosions in which 27 persons were killed and 41 injured 
and 94 crown-sheet and firebox failures in which 54 per- 
sons were killed and 168 injured. The number of loco- 
motives ordered withheld from service by our inspectors 
for necessary repairs was 3,377. In addition, 3,591 boil- 
ers were required to be strengthened or changed to com- 
ply with the requirements of the law and rules or 
permanently removed from service. 

In 1938 there were five crown-sheet failures in which 
five persons were killed and three injured; the number of 
locomotives ordered withheld from service by our in- 
spectors for all causes, including defects in machinery. 
was 679. 

It might here be emphasized that the purpose of the 
law as expressed in the title is to promote the safety of 
employees and travelers upon railroads. To promote 
safety means to advance, extend, elevate, or contribute 
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to the growth of safety. This contemplates continuous 
progressive improvement; it calls for additions or changes 
whenever advancements may be made, and conversely, it 
prohibits the use of locomotives or parts thereof, or 
processes of assembly or repair which may be inferior, 
or upon which there is any doubt as tu their being of at 
least equal integrity to practices already established. 


Responsibility 

The locomotive inspection law and rules are very 
specific in placing responsibility upon the railroad com- 
pany for safe construction, the making of inspections, and 
maintaining locomotives in proper condition and safe to 
operate without unnecessary peril to life or limb. Yet it 
is not uncommon to be asked by a responsible representa- 
tive of a railroad company for acquiescence in the use 
of locomotives on his individual railroad of practices 
long recognized as unsafe. 

Another procedure that is sometimes followed is to 
apply parts or appurtenances, or make repairs, in a 
manner that cannot be justified from the standpoint of 
safety, and then, after placing in service and having 
attention called to the condition, attempting to obtain 
rulings or interpretations that will permit use ostensibly 
within the legal requirements. Such attempts are usually 
accompanied by the pretext that it would be expensive to 
remove the locomotives from service and make changes, 
that the parts or appurtenances or method of repairs are 
less costly than recognized conventional standards, and 
by the suggestion, if not argument, that the changes are 
advancements in the art, when, in fact, similar, if not 
identical arrangements have long since proved them- 
selves to be unsafe. We are not believers in the axiom 
that "there is nothing new under the sun," but it would 
seem that there is considerable truth in this old saying 
as such practices are indulged in not only by those who 
may have little knowledge of the ruggedness and de- 
pendability necessary to insure safety in railroad equip- 
ment and who probably are not familiar with what has 
heretofore been tried and discarded, but also by others 
who should be in a position to realize that attempts to 
use parts or appurtenances, that may reduce the degree of 
safety now afforded, are not in line with real progress. 


Progress—Or Safety? 


Every generation has its own interpretation of prog- 
ress. However, I am not sold on the idea that the desire 
to progress permits us to cut corners on matters of safety 
without giving due weight to the fact that taking a chance 
is keeping open house for death. The attitude of the 
Bureau of Locomotive Inspection is not ultra conserva- 
tive; however, our responsibilities in seeing that the 
purpose of the law and rules is accomplished are too 
great to permit us to acquiesce in, or condone, the use 
of equipment that would reduce the degree of safety now 
afforded. There is danger in brushing aside things that 
have been proved in the past to be good and fundamental 
and seeking to adopt new, and in many cases, wholly 
untried ideas without need or justification. This is said 
with a full understanding that the trial and error method 
is the only means of bringing any new idea to perfection, 
but at the same time bearing in mind that most any new 
idea is susceptible to a calm analysis which will reveal 
its probabilities with respect to safety. 

The duties imposed upon the railroads by the law are 
absolute and continuing. The fact that a Federal in- 
spector has not taken exception to a condition, method of 
inspection, or method of repair, does not relieve the rail- 
road from the responsibility placed upon it as clearly 
established by court decisions. 
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It is the purpose of the daily, monthly, and annual in- 
spections required by the locomotive inspection law and 
rules to detect weaknesses that may have been unin- 
tentionally or thoughtlessly incorporated in construction 
or when making repairs, and to disclose deterioration 
that inevitably develops in service. If failures or train 
delays must be had, the proper place to have them is at 
the terminal where safe and economical repairs can be 
made, 

The words, “economical repairs," are not here used in 
the sense of cheapness-—there is no exemption from ad- 
mission charges to the realm of dependable performance 
and service. However, there is a rebate on these charges 
that is recovered as time goes on. Economical repairs 
are substantial and consequently cost more money at the 
time they are applied than the inferior work that always 
accompanies cheapness. The difference resolves itseli 
into the fact that economical repairs are in the long run 
low-cost repairs because they are lasting and pay a divi- 
dend in the shape of superior all-around performance, 
while inferior repairs result in consistently poor per- 
formance and are a continual source of expense and 
danger. 


Purpose of the Bureau's Work—Future Assistance 
by Master Boiler Makers 

The Locomotive Inspection Law is humanitarian in its 
purpose; it was designed to conserve life and limb. 
There has been practicall a steady reduction in the 
number of accidents, number of persons killed, and num- 
ber injured, each year since the law became effective. 

Bare statistics cannot, however, give an adequate 
picture of the human suffering that has been avoided 
through enforcement of the law. Perhaps I should not 
use the word “enforcement” in speaking to Master Boiler 
Makers because the word implies some element of com- 
pulsion and there has been little if any occasion so far 
as your members are concerned to use the punitive 
measures provided for in the law to obtain compliance: 
your cooperation has been of an order seldom received 
by the administrators of any law. 

In addition to the humanitarian aspect the operation oí 
the Locomotive Inspection Law has also had a far reach- 
ing economic effect since it served to bring to the rail- 
roads a realization that vast savings in the ultimate cost 
of repairs and in unit fuel consumption are made pos- 
sible by maintaining their locomotives up to the standard 
contemplated by the law and rules. 

The assistance that can be given by the Master Boiler 
Makers Association and its individual members in the 
future will, of necessity, be along the same general lines 
as that given in the past. Of course, each of you will con- 
tinue to make intensive studies of your most pressing 
problems, discuss them with other members, and, if oi 
sufficient general importance, the results of your studies 
and experiments will be presented at your conventions so 
that all may profit thereby. This is a real service as your 
published proceedings make your deliberations available 
to all who wish to profit by their contents, and as great 
confidence is placed in the recommendations of your as- 
sociation, care should be exercised in sponsoring only 
the best practices rather than proposals of debatable value. 
in order that the prestige of your organization may be 
maintained. Then, too, the inevitable fact should not be 
overlooked that in the natural course of events some o! 
the men now under your jurisdiction will take your places 
and younger men will in turn take their places. The 
training of these men in proficiency and the upholding ot 
the best traditions of your craft is part of your work 
and should be given vour thoughtful attention. 
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The Functions of the Federal Committee on Apprenticeship 
By M. M. Hansen 


Principal Field Representative, Federal Committee on Apprenticeship, United States Department of Labor 


The preparation of skilled workers under sound stand- 
ards of apprenticeship is one of the most important and 
significant problems facing management, labor and gov- 
ernment. It is universally recognized that a skilled 
worker can be fully and properly developed only through 
actual performance of the work of the trade on the job. 
Therefore, if young workers are to receive adequate 
preparation in all of the processes of the trade, there 
must be standards established to serve as yardsticks cov- 
ering all aspects of apprenticeship. These standards 
should be worked out with representatives of manage- 
ment and labor, with the assistance of federal and state 
labor departments. 

During the past two or three years there have been 
a number of significant developments with respect to 
the preparation of skilled workers which has encouraged 
closer cooperation of labor and employers. These devel- 
opments have also given state and federal labor depart- 
ments responsibility for the establishment of apprentice- 
ship labor standards. 

Significant among developments is the acceptance by 
the U. S. Congress, the U. S. Office of Education and 
the U. S. Labor department of the principle that the 
promotion of labor standards of apprenticeship is a func- 
tion of departments of labor. As a result, the work of 
the Federal Committee on Apprenticeship has been made 
a permanent activity of the U. S. Department of Labor. 
Paralleling this development, several states have enacted 
apprenticeship laws and other states have established 
state apprenticeship councils through appointment either 
by the governor or the commissioner of labor. 

The federal committee set up committees on appren- 
ticeship in each state which could issue wage exemptions 
to employers who wished to employ apprentices under 
standards adequate to safeguard the interests of the 
apprentices and the journeymen in the trades. The 
state committees on apprenticeship were composed of 
equal representation from labor and employers and rep- 
resentatives of state agencies interested in apprenticeship. 

When the N. R. A. was declared unconstitutional all 
legal power of the federal and state committees on ap- 
prenticeship was removed. Since that time the federal 
committee and state agencies have proceeded with the 
development of apprenticeship on a voluntary basis. 


Responsibilities of Federal Agencies 


As the Federal Committee on Apprenticeship pro- 
ceeded with its promotional efforts with employees and 
employers, it was apparent that the labor standards and 
educational functions of apprenticeship were not clearly 
defined. 

Today, as a result of close cooperation, the relation- 
ship of the U. S. Department of Labor and the U. S. 
Office of Education regarding the development of ap- 
prenticeship has been carefully worked out in a joint 
statement prepared by the two agencies and submitted 
to the United States Congress. The statement pointed 
out: 

“It is clearly and officially recognized by the Presi- 
dent, the Office of Education, the United States Depart- 
ment of Labor and the American Federation of Labor, 
and by various national associations of employers and 
State governments, that there are two distinct groups of 
responsibilities and functions in the promotion and sub- 
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sequent operation of plans for apprentice training. One 
group deals with the apprentice as an employed worker— 
the conditions under which he works, his hours of work, 
his rates of pay, the length of his learning period, and 
the ratio of apprentices to journeymen so that over- 
crowding or shortage of skilled workers in the trades 
may be avoided in large part. The second group of 
responsibilities deals with the apprentice as a student— 
the related, technical and supplemental instruction needed 
to make him a proficient worker and the supervision and 
co-ordination of this instruction with his job experience. 

“It has been amply demonstrated that the responsi- 
bilities in connection with the apprentice as an employed 
worker can best be carried on by the State labor depart- 
ment which is charged with the general responsibility of 
improving working conditions and fostering the well- 
being of the workers, and that the responsibilities in 
connection with the apprentice as a student can best be 
performed by the State board for vocational education. 
These state agencies in turn.look to the United States 
Department of Labor and to the Office of Education 
for leadership and research and for the determination 
of national standards in their respective fields . . .” 

The group of responsibilities dealing with the appren- 
tice as an employed worker are the basis on which 
the Federal Committee on Apprenticeship is carrying 
on its work. "These responsibilities are generally called 
labor standards of apprenticeship. The Congress of the 
United States accepted this view and enacted the Fitz- 
gerald Act (Public 308) which made the work of the 
Federal Committee on Apprenticeship a permanent 
function of the Department of Labor. 


Duties of Committee 


The Federal Committee on Apprenticeship acts as a 
policy recommending body. Members of the committee 
contribute their services without compensation. The 
work of the committee is carried on under the direction 
of the executive secretary, who has under him a limited 
staff of field men. 

The functions of the committee are as follows: (a) To 
promote the adoption of labor standards necessary to 
safeguard the welfare of apprentices; (b) to extend the 
application of such standards by encouraging their in- 
clusion in contracts of apprenticeship; (c) to bring to- 
gether employers and employees for the formulation of 
standards of apprenticeship in their trade; (d) to co- 
operate with state agencies engaged in the formulation 
and the promotion of standards of apprenticeship; (e) 
to cooperate with the National Youth Administration, 
and with the office of education in services to appren- 
tices; (f) to conduct research in various trades concern- 
ing the labor standards of apprenticeship and to pub- 
lish information; (g) to act as a clearing house for 
information, so that national, state and local employers 
and labor organizations may benefit from the experience 
of similar groups in other sections of the country; and 
(h) to serve in a technical, consulting and advisory 
capacity to all agencies concerned with apprenticeship. 


Minimum Labor Standards of Apprenticeship 


The basic minimum labor standards of the Federal 
Committee on Apprenticeship are all contained in its 
definition of apprentice which is as follows: The term, 
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“apprentice,” shall mean a person at least 16 years of 
age who is covered by a written agreement with an em- 
ployer, or with an association of employers or employees 
acting as agent for an employer, and approved by the 
State Apprenticeship Council or other established author- 
ity, which apprentice agreement provides for not less 
than 4,000 hours of reasonably continuous employment 
for such person, and for his participation in an approved 
schedule of work experience through employment and 
for at least 144 hours per year of related supplemental 
instruction, 

The national standards negotiated so far grew out of 
the successful apprenticeship systems developed through 
the cooperation of local employer associations and labor 
unions. For example in Chicago, St. Louis and in many 
other cities throughout the country apprenticeship has 
been established for over 15 years. These local appren- 
ticeship systems have served as experimental laboratories 
wherein workable procedures have been developed. The 
national standards are a national copy of the successful 
local apprenticeship systems which have existed for 
years. 


Apprenticeship for Railroad Boilermakers 


With the foregoing discussion serving only as a back- 
ground of information, I assume that one of the first 
questions you might ask is this: Is it worthwhile, is it 
possible, and is it necessary eventually to formulate and 
place in operation National Standards or a National Sys- 
tem of Boiler Making Apprenticeship for the Railroads? 
That question can be answered in this manner. My ob- 


servation of the railroad boiler-making trade, meager 
though it is, leads me to say that boilermaking is one of 
the oldest and most exacting of the skilled trades. Rail- 
road boilermakers, skilled in all of the processes and 
divisions of their trade, are always needed. Regardless 
of the fact that some of the operations of the boiler- 
making trade are mechanized, there will always be a 
need for skilled craftsmen. 

For many years, the railroads have developed all of 
their mechanics, including boilermakers, through appren- 
ticeship. Therefore a vast amount of information exists 
regarding the conduct of apprenticeship in all of the 
railroad shop crafts, including boilermaking. Because 
of this background of facts regarding boilermaking ap- 
prenticeship, your association is in a position to con- 
tribute much toward the further development of appren- 
ticeship. 

Since employers, labor, the federal government, and 
many of the states are cooperating effectively in placing 
apprenticeship on a more stable basis, it would appear 
that your association should examine the possibility of 
strengthening apprenticeship in your field of activity. 
What is needed, I believe, is a comprehensive study by 
your association of the problem of apprenticeship as it 
affects your members. I hope you find it advisable to 
conduct this study and report recommendations to your 
next convention. With the facts at hand, you can de- 
termine the extent to which apprenticeship should be 
emphasized as an activity of your association. The 
Federal Committee on Apprenticeship will be pleased to 
assist you in your efforts in any way you wish. 


Inspection, Testing. and Cleaning of Air Reservoirs 


Committee recommends standard methods and is of the opinion the hammer test 
should be made every two years instead of every 18 months 


The committee sent a questionnaire to the leading 
boiler men in this country and Canada. It has considered 
the varied practices and has based the report on the 
answers received with respect to the desired standard 
practice. 

In a general discussion of the results of the survey, the 
committee recommended the use of a special extension 


Defective air reservoir which failed at hydrostatic test due to 
deterioration of the sheets 
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light instead of a flashlight in the inspection of the reser- 
voirs because it permits the actual condition of their in- 
teriors to be determined more accurately. It also stressed 
the importance of the proper size, type, and use of the 
hammer in the hammer test. The survey showed that 
the majority of the railroads removed the reservoirs for 
the hydrostatic and hammer tests. The committee re- 
ported that the majority of railroads specify copper- 
bearing metal for new reservoirs with longitudinal riveted 
seams and welded or spun semi-convex heads. <A few 
railroads had reservoirs cast integral with the írame 
which, to date, had given satisfactory service. 

The committee made the following recommendations 
for the inspection, testing, and cleaning of air reservoirs: 

Inspection: A daily inspection to see that the reservoirs 
are in good condition. An internal inspection to be 
made at hydrostatic and hammer test period using a spe- 
cial inspection light. If local conditions warrant, an in- 
ternal inspection to be made at shorter intervals. A 
thorough inspection of the interior of the reservoir to 
be made at specified periods of the drum head, riveted 
seams, and for pitting and grooving. 

Testing: Daily test by air inspector to see that reser- 
voirs are in good condition. All reservoirs to be removed 
from locomotive for hydrostatic and hammer tests. 

Use 1%4-lb. ball pein hammer with medium blow for 
hammer testing. When applying hydrostatic test, drain 
cock to be opened to be sure that all air is released from 
reservoir before reaching the specified pressure. Hydro- 
static test to be applied after 12 months service, provided 
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such service is performed within two consecutive years. 

Hammer test to be applied every two years so date 
will coincide with hydrostatic test, caps, flues, and lag- 
ging. It is the desire of the committee to comment par- 
ticularly on this recommendation. It is the consensus of 
opinion, considering the average life of reservoirs, being 
15 to 20 years and that they are given an annual hydro- 
static test, that it would not create a hazard to extend 
this text six months. The advantage would be to make 
the hammer test coincide with dates covering caps, flues 
and lagging. Reservoirs to be hammer tested before 
applying hydrostatic test, inasmuch as the hammer test 
may develop defects that would not appear under hydro- 
static test. 

Cleaning : Drain cocks to be opened daily or after each 
day’s work, allowing all condensation and foreign mat- 
ter to be drained or blown out. Reservoirs to be removed 
from locomotive at hydrostatic and hammer test periods 
to permit proper cleaning of interior. At enginehouses 
where cleaning vats are not available, reservoirs should 
be placed over pit, at an angle of 45 deg. and washed out 
with hot water using standard boiler washout nozzles. 
At backshops and larger enginehouses, reservoirs should 
be placed in cleaning vats with suitable solution for clean- 
ing inside and outside of reservoirs. 


This report was read by Chairman L. R. Haase, dis- 
trict boiler inspector, B. & O. 


Discussion 


A. F. Stiglemeier, general boiler department foreman, 
New York Central, said their practice was to remove the 
head to make an interior inspection, after which the head 
is reapplied by riveting. He cited their experience of 
finding pitting and scale on the inside of the reservoir 
which was not indicated by a hammer test. 

C. W. Buffington, general master boilermaker, Chesa- 
peake and Ohio, however, made the statement that a 
good inspector can determine the condition of the reser- 
voir by a hammer test without the added expense of re- 
moving the head. 

F. Yochem, general boiler inspector, Missouri Pacific, 
spoke of the excessive hammering of reservoirs which 
made large dents and weakened them. He was of the 
opinion that better judgment could be used in making 
the hammer test. 

M. V. Milton, chief boiler inspector, Canadian Na- 
tional, remarked that as the same conditions do not exist 
on all railroads, individual policy should determine 
whether it is necessary to remove the head in making an 
inspection of air reservoirs. 


Welding and Alloy Steel in Tender Cistern Construction 


Reports indicate all-welded construction is satisfactory and that further 
experience is necessary to determine the value of alloy steel 


The committee endeavored to secure all possible in- 
formation from members of the association who have 
tenders of welded construction on the railroads which 
they represent. It does not feel justified in asking the 
association to adopt any type of construction or any 
grade of steel for tenders because the experience with 
welded construction is insufficient at this time to make 
definite recommendations. The committee presented re- 
ports from several members in order that the members 


of the association could be helped in forming their own: 


conclusions. 


Report by A. W. Novak 


We have in service 82 all-welded cisterns which are of 
the rectangular type with cast-steel water bottoms. These 
cisterns were built by the locomotive builders with the 
exception of 18 which we constructed in our own shops 
in 1929, 1930, 1931. 

The cisterns, with the exception of six placed in 
service in 1938, were constructed of 54 e-in. common tank 
steel. In the last six cisterns received L4-in. Cor-Ten 
steel was used for roof sheets, coal-pit sheets, and all 
wash plates. Due to the inability to avoid distortion of 
the Cor-Ten plates, 546-in. common tank stéel was used 
for the sides and back wall which gave a better appear- 
ance. 

Two months after 15 cisterns built in 1929 and 1930 
were placed in service, cracks developed in a large num- 
ber of the wash plates in each cistern. These cracks took 
place adjacent to the intermittent welds made at the ends 
of the plates and also in the exact center of the plates 
far removed from any weld. 

The cracking which developed in these plates was 
directly due to the fact that no provision had been made 
to prevent the flexing or movement of the wash plates by 
the surging of the water. In view of this excessive 
cracking it was necessary that we make immediate repair. 
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This was done by applying 3$-in. by 3-in. by 3-in. T-iron 
stiffening to all of the wash plates, two such T-irons were 
applied the full length of each transverse and longitudinal 
plate, the T-irons being located one-third the distance from 
top and bottom of each plate. In an effort to learn whether 
the application of these T-irons would arrest the move- 
ment of the plate the cracks which existed were not weld- 
ed, center marks were placed at each end of the cracks 
so as to learn if their progression had been stopped. 
These cracks were observed for a period of two years and 
in no instance was it noted that they had extended. As 
these engines were then coming into the shops for ma- 
chinery repair, arrangement was made to have all cracks 
welded up. Since the T-iron stiffening was applied to 
the wash plates these engines have accumulated over 
1,100,000 miles and no further repairs have been neces- 
sary 

The cisterns placed in service in 1931 were similar in 
design to those received in 1929 and 1930 with the ex- 
ception that the wash boards had T-iron stiffening ap- 
plied to them. The engines with these cisterns have ac- 
cumulated over 1,000,000 miles since being received and 
there has been no cracking noted and no repairs have 
been necessary. 

The 18 cisterns which were built in our own shops 
and placed in service in 1929, 1930 and 1931, were of 
the same design but of greater capacity than those pre- 
viously referred to and T-iron stiffening was applied to 
all wash plates. The coal pit space in these cisterns was 
converted into an oil cistern. This arrangement presented 
an oil and water cistern being welded integral. The only 
cracking in these cisterns has been in the front sheet of 
the oil cistern which was caused by the vibration of an 
open-type oil heater set in the oil cistern. Additional 
stiffening was applied to this sheet and there has been no 
further trouble. 

The cisterns placed in service in 1937 and 1938 have 
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given no trouble by cracking in the wash plates to date. 
The design of these cisterns was the same as the lot built 
by us and had stiffening applied to all of the wash plates. 
We have experienced some cracking in the plates forming 
the hot-well compartment for the feedwater heater and 
we have had to apply reinforcing to stop the cracking. 

The cisterns placed in service in 1935, 1936 and 1938, 
were of practically the same design and had a wash-plate 
arrangement similar to our other welded cisterns. No 
bracing or stiffening was applied to any of the wash 
plates to reduce the total weight of cistern and in a 
further effort to reduce weight on the last six cisterns 
built in 1938, 14-in Cor-Ten steel plates were used for 
all plates excepting the sides and back wall. A shielded 
arc of heavy coated electrode was used for all welds and 
the type of welds was the same as employed for all our 
welded cisterns. After two months of passenger service 
many of the wash plates in these cisterns were found to be 
cracked. The wash plates of Cor-Ten steel had cracked 
to a greater degree and cracks were of more irregular 
type indicating brittleness of the steel and greater damage 
caused by welding. It is necessary that we increase the 
weight of these cisterns by applying the necessary stiffen- 
ing to all wash plates if cracking of these plates is to be 
stopped. 

It is our opinion gained from our own experience that 
the all-welded cistern has considerable merit and is su- 
perior to the cistern of riveted construction providing 
consideration is given to properly stiffening the wash 
plates to prevent their movement or flexing by the surg- 
ing of water. If this is done it is felt that the maintenance 
cost of the all-welded cistern will be negligible. The use 
of alloy steel for the sides and back wall of cisterns does 
not appear desirable unless some type of steel or method 
of welding can be found that will prevent the unsightly 
distortion. Light alloy steel plates can very possibly 
be used for the roof sheets, coal-space sheets and all wash 
plates and wherever sheet distortion is not objectionable. 
However, the thinner the wash plates are the more stif- 
fening or bracing will be required to prevent their crack- 
ing. It is our opinion that thin plates of common tank- 
steel quality can be used equally as well as alloy-steel 
plates providing they receive a like arrangement of stif- 
fening and should give better results as they are less 
affected by the welding process. 

Pitting and corrosion has been eliminated in the interior 
of our cisterns that were built in 1929 and 1930 by the 
application of a rust preventative. The coal-space sheets 
and roof sheets which were coated several times have 
rusted some and become thinned, this however is due 
more to cinder cutting and coal wear than rusting. This 
type of wear will also take place with alloy steel plates. 
As we have only six engines where alloy steel has been 
used for the roof sheets, coal-space sheets, and wash 
plates, and as these have been in service less than a year 
we are unable to give any exact opinion as regards to 
pitting and corrosion of these sheets. "We have men- 
tioned that where the rust preventative applied on these 
sheets had come off some evidence of rusting is noted, 
but how extensive this will become we are unable to say 
at this time. We know of no alloy steel used in the con- 
struction of locomotive cisterns thus far that will abso- 
lutely resist pitting or corrosion; if such steel can be 
found it would not doubt prove very valuable. 


Report by B. C. King 


Twelve locomotives built in 1930 have all-welded 
tanks with straight sides. T-irons applied horizontally on 
sides are welded to side sheet with continuous weld. 
These are the T-irons to which splash sheets are fastened. 
The tank sides are cracking at this weld. Ten locomotives 
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built in 1934 having the flat-top semi-Vanderbilt tank 
have not given any trouble up to this time. Eleven loco- 
motives built in 1938 of which three are oil burners, semi- 
Vanderbilt type have given no trouble so far, but all the 
oil tanks which are placed in the coal space have straight 
sides with T-irons applied horizontally on sides with 
continuous weld. The sides of these oil tanks cracked 
at the T-iron weld within six months after being received 
from builders. From this it appears that T-irons should 
be riveted in place of welding. We have had no pitting 
or corrosion in the tanks which have copper-bearing 
metals. 


Report by V. B. Vogel 


By the use of all welded construction, the weight of 
our present cisterns could be reduced materially by the 
elimination of angle and T-irons. This alone, on large 
tanks ranging from 20,000 to 23,000 gallons, would be 
a reduction of weights amounting to 18,000 to 20,000 Ib. 
This, and elimination of 1,500 Ib. of rivets, as well as the 
use of a lighter gage metal of alloy steel with higher 
tensile strength would make it possible to reduce weight 
as much as 18 or 20 per cent. 

The possibility of leaks developing after being put into 
actual service, would be reduced to a minimum and re- 
duce cost of maintenance. The use of alloy steel, such 
as Cor-Ten, to resist corrosion and chemical action of 
water, would assure uninterrupted service of cisterns of 
welded construction, Welded construction makes it pos- 
sible to build tanks of such design and shape to conform 
to the present trend to streamline. 

The disadvantages, in my opinion, are largely imagin- 
ary and are the set ideas of men without a thorough 
knowledge of welded construction. 


Report by J. P. Powers 


The Chicago & North Western purchased nine 4-6-4 
locomotives early in 1938. These locomotives have the 
all-welded cisterns except for the swash plates, which are 
riveted. All plates used are carbon steel. These cisterns 
have given satisfactory service with practically no mainte- 
nance cost to date. The increased cost of alloy steel 
must be taken into consideration, and unless it is re- 
quired to keep within certain weight limits and maintain 
water and fuel capacity, carbon steel can be successfully 
used by careful design. 

Our experience with pitting and corrosion of loco- 
motive cisterns shows that it is mostly due to ordinary 
rusting, particularly when the cistern is empty and stored 
for some length of time. On coal-fired locomotives, 
corrosion on the outside is due mostly to sulphuric acid 
from coal, cinders and moisture. Changes in operating 
conditions on many of the railroads now require loco- 
motives to operate on long runs, and many locomotives 
are designed for this purpose with tenders large enough 
to eliminate stopping for coal and water. When design- 
ing locomotives for such purposes advantage can be taken 
by using alloy steel and welding in order to reduce 
weight. 


Report by S. A. Schickedanz 


The use of welded structure eliminates, to a large 
extent, the fabrication of the material to be welded. It 
can be seen that elimination of angle connections, bolts 
and rivets will produce a reduction of weight of the 
finished product and the welded structure will be of 
equal or greater strength than the riveted or bolted 
structure. 

Reduction of weight is also obtained by the use of 
high-tensile steel. However, it appears that several 
factors must be considered in doing this. Moving versus 
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static loads must be given consideration, also the fact 
that a liquid load in a cistern will produce entirely differ- 
ent stresses and conditions than the more solid loads. 
"Theoretically, the advantages obtained by the use of alloy 
steel in the construction of tender tanks are: (a) The 
reduction of weight, (b) greater strength and, (c) 
greater corrosion resistance. As to greater corrosion 
resistance, the use of this grade of material has not been 
extended over a sufficient period to say definitely that 
an improvement has been effected. Since the yield point 
for alloy steel occurs at a higher unit stress than for 
carbon steel, it is evident that with the same factor of 
safety, a higher designing unit stress may be used, al- 
though care must be taken not to reduce the thickness 
of the plate to a point where it will be subject to undue 
deflection, which will result in ultimate cracks. The 
alternate is to provide additional stiffness, which offsets 
the saving in weight due to use of thinner plate and 
makes for more costly construction. "Therefore in struc- 
tures of this type the fatigue and endurance limit values 
are of great importance. The working unit stress should 
be based on the endurance limit when it is less than 
the yield strength of the steel. 

Following are some experiences of two railroads with 
this type of construction which seem to substantiate or 
agree with above reasoning: One railroad advised the 
construction of 20 all-welded tender cisterns having a 
capacity of 26 tons of coal and 23,000 gallons of water, 
in which the principal sheets were %g-in. and %4-in. 
Cor-Ten steel with a saving of 7,147 Ib. per tender com- 
pared with the tender of ordinary steel and riveted con- 
struction. This road built a similar tender except with 
principal sheets 4-in. and %g¢-in. Cor-Ten steel and 
all-welded construction. The saving in weight of this 
tender was 12,053 Ib. The above tenders were built in 
1936 and 1937 and so far there has been no difference 
in the maintenance nor in the character of service of 
the cistern with the thinner sheet than in the case of 
the tender with the heavier sheets. 

Another railroad had some tenders of 20,000 gallons 
capacity and 25 tons of coal that weighed, ready for 
service 397,000 Ib. and light weight of 180,400 Ib. These 
tenders were equipped with cast-steel water bottoms and 
had tank quality steel cisterns. They built additional 
tenders same as above except with a reduction in weight 
in water bottom casting of 3,200 Ib. "The outer plates 
were of tank quality steel, and lighter gage alloy steel 
was used for splash plates and braces, accounting for a 


further reduction of 18,800 Ib., or a total reduction in 
weight of tender of 22,000 lb., thereby reducing the 
ready-for-service weight from 397,000 Ib. to 375,000 
Ib. In this case in less than one year in the lighter 
weight tenders, cracks are developing alongside of welds 
where flat plates are joined to angle or the iron braces. 
They are of the opinion that there is not sufficient stiff- 
ness in these plates to resist buckling and after applying 
sufficient strong backs or braces, the saving in weight 
will be greatly reduced. Of the two groups of tenders 
mentioned, the heavier one using tank steel throughout 
has given little or no trouble, while the lighter tender 
using lighter gage steels for interior parts of cisterns 
will require considerable reinforcing to prevent cracking 
of sheets. It was also noted that the cracks developed 
on the alloy steel sheets, none having occurred on the 
tank steel outer sheets. 

A well-known locomotive designer expressed his opin- 
ion as not being in favor of what is ordinarily termed an 
all-welded construction. In all cases where the vertical 
T-iron was welded to the side of the tank and not 
riveted, the side sheet cracked just outside of the edge 
of the T-iron where the welding was done, no doubt, 
due to the unavoidable deflection of the sheet between the 
T-irons. 

A number of cases have developed where all-welded 
construction has failed. In general it would seem that 
it is not advisable to raise the stress in alloy steel in 
proportion to the increase in yield point. As deflection 
is a function of the modulus of elasticity, and the 
modulus of elasticity of alloy steel is not far different 
from that of ordinary steel, it would seem that the proper 
procedure would be to take advantage of about one-half 
of the increase in yield point rather than attempting to 
go the whole way. For instance, if an ordinary tank 
with side sheets of %4-in. ordinary plate is satisfactory 


. and an alloy steel with double the yield point were to be 


used, it would not seem sensible to assume that we could 
make the side sheet out of % plate; probably 948-in. 
would be satisfactory. 

As to corrosion, information gathered from various 
sources seemed to indicate that copper-bearing open- 
hearth steel is practically as resistant to corrosion as 
alloy steel in this service. More study and tests seem 
necessary before it can be definitely stated that light- 
weight high-tensile steel will be more resistant to cor- 
rosion than copper-bearing open-hearth steel when used 
in locomotive cisterns. 


Training Boilermaker Apprentices to Become Better Mechanies 


Committee report outlines program for developing boilermaker apprentices 
having a more thorough knowledge of boiler work 


Those entering the field of boilermaking should be re- 
liable characters of high ability, and the selection of the 
apprentice should be given first consideration. A pros- 
pective apprentice should be able to speak, read and 
write the English language with an appreciation for cor- 
rectness. He should pass physical examination by a com- 
pany doctor. He should be able to understand and apply 
the four methods of calculation of addition, subtraction, 
multiplication and division, in both fractions and decimals 
and pass an examination on these various phases of arith- 
metic before being permitted to enter on an apprentice- 
ship. 

Railroads in the past have had three classes of ap- 
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prentices, regular, helper and special. An applicant for 
regular apprenticeship should be between 16 and 21 years 
of age and pass the regular entrance examination. If 
accepted, he should serve four years of 290 eight-hour 
days for each calendar year. An applicant for a helper 
apprenticeship should be a regular boilermaker helper 
with at least two years experience and between 21 and 30 
years of age. In selecting helper apprentice, ability and 
seniority should govern. He should be required to pass 
the same entrance examination as the regular apprentice. 
Helper apprentices should serve three years of 290 days 
of 8 hours for each calendar year. A special apprentice 
should be selected from young men between 18 and 26 
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years of age who have had a technical education and they 
should serve three years of 290 days of 8 hours for each 
calendar year. 

Each boy selected should be put on probation for the 
first six months of his apprenticeship. During this per- 
iod the supervisor should study the boy as to his habits 
and general fitness for the trade he has chosen. An ap- 
prentice board consisting of the master mechanic, gen- 
eral’ foreman, erecting foreman, and apprentice instruc- 
tor, should be set up. This board should meet at least 
once each month and discuss the progress the boy has 
made. If at the end of the probationary period the ap- 
prentice has shown no aptitude for learning the trade, 
he should not be retained. 

There are two problems in the education of an ap- 
prentice; the learning of the trade proper, and the de- 
velopment of the apprentice’s ability to use technical 
knowledge, so he may be a better asset to himself and 
to the railroad. 


Shop Training 


The following is suggested as a tentative schedule of 
time to be spent by the apprentice in the various de- 
partments : 

Toolroom: 1 month—General instructions on names 
and purposes for which tools are used and the grinding 
and sharpening of tools. 

Heating Rivets: 2 months—Proper preparation and 
maintenance of fire bed of coal or coke, and the proper 
degree of heat for rivets in various types of work. 

Front End Work: 1 month—Netting and self-cleaning 
front ends, preparation of details and assembling of 
dampers and deflector plates. 

Ash Pan: 2 months—Constructing and fitting up pans, 
slides, doors, and operating rigging. 

Tank Shop: 2 months—General construction of tanks, 
importance of watertight joints and security of braces 
and gussets, miscellaneous tank work, air reservoirs, 
track tanks, etc. 

Staybolts: 3 months—Importance of good threads in 
reaming and tapping holes, measuring and applying stay- 
bolts. 

Riveting, Chipping, Calking: 3 months—Reaming 
holes for riveting, properly ground chisels, proper angle 
of beveling, properly formed calking tool to insure not 
scoring or damaging the plate under the edge or splitting 
the sheet. Hammers, dolly bars, etc. 

Hand and Machine Flanging : 3 months—Miscellane- 
ous flanging. both hot and cold work. 

Enginehouse: 3 months—General hot work, light re- 
pairs, inspection of boiler under steafn for leaks, bulges. 
ctc. 

Welding, Forge and Fusion: 3 months—All types of 
welding and instructions as to which parts are permis- 
sible to weld and which are not. 

General Work: 8 months—This to include boiler 
shop special work not specifically mentioned such as spe- 
cial emergency jobs which might come in, power plant 
or stationary boiler work, or equipment for cranes, pile 
drivers, etc. 

Inspecting: 3 months—All apprentices should know 
the I. C. C. Boiler Inspection Rules and they should be 
given thorough instructions on methods of making in- 
terior inspection of sheets, braces, rivets, staybolts, etc.. 
so that defects will be readily recognized; also exterior 
inspection, and inspection under hydraulic and steam 
pressure. 

Laying Out: 4 months—Laying out all types of boiler 
sheets, both by development and by templets. 

Machine Work: 2 months—General instructions on the 
operation of all boiler shop machines. 
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Cabs: 1 month— Getting out details and constructing 
cabs. 

Patching and Fitting Up: 4 months—Boiler reinforce- 
ments meeting I. C. C. rules. All kinds of fitting-up 
work, 

Special apprentices are trained in all branches of shop 
work, At the completion of their apprenticeship they 
are given opportunity to select the craft in which they 
desire employment. The first two years are spent in all 
branches of the shop. The last one or two years are 
spent in the craft in which the apprentice desires em- 
ployment. As a general rule, the special apprentice 
chooses the machinist craft. It is reported one Southern 
road this year will employ eight special apprentices who, 
according to contract, will follow boiler maintenance the 
last two vears of their apprenticeships. 


Technical Training 


In regard to the second problem—the technical train- 
ing should consist of studies in mathematics, mechanical 
drawing, mechanics, and some knowledge of geometry. 
The regular and helper apprentice should be required to 
attend the apprentice school two-hour periods two days 
each week. School is generally held after shop working 
hours with good results under the direct supervision of a 
competent apprentice school instructor. 

Mechanical drawing should be taught each apprentice 
and he should, from such instruction, be able to lay out 
and build from blueprints a complete locomotive boiler 
of small size from scale. He should also be able to figure 
the safe working pressure of the various types of boilers, 
air reservoirs, and other pressure vessels. 

In the last twenty-five years the art of acetylene and 
electric welding has been created and great progress has 
been made in many branches of these arts until today it 
is almost a requirement that a boilermaker and the boiler- 
maker apprentice do welding with both these methods. 


` No apprentice should be allowed to finish his trade and 


become a boilermaker without being qualified as a com- 
petent électric and acetylene welder. Where there are 
machines for testing the various kinds of welding, the 
apprentice should be able to weld test pieces and have 
them tested to determine his proficiency as a welder. 


Other Recommendations 


The boys should be given a copy of the book of rules 
on safety, or if not available, they should be told and 
made to realize the importance of observing carefully at 
all times, the common rules of safety, and every precau- 
tion should be taken to impress on them the serious con- 
sequences which might result from carelessness in this 
respect. If it were possible we should have a monthly 
magazine devoted entirely to boilermaking in all of its 
many branches, such as we have had in years gone by 
when we had the monthly magazine called “Motive 
Power," which later became “The Boiler Maker." Many 
of the present-day layer-outs, boiler inspectors, and boiler 
foremen owe their present positions to the many things 
that they learned in these magazines. 

The master boiler foreman can aid the apprentice in- 
structor greatly by taking an active interest in the ap- 
prentices’ advancement. Not only this, but our superin- 
tendent of motive power, when he visits such centers as 
have apprentice instructors, should endeavor as far as 
possible to call the apprentices together and give a talk 
that will encourage the apprentices to greater effort and 
make them feel that they are part of the railroad. 

After four years training and instruction, the boys who 
are the most proficient and have shown the most apti- 
tude and ability will be readily recognized and there will 
be no trouble making selection of the most competent 
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man to become a supervisor when there is a vacancy. 

The report was read by Chairman A. T. Hunter, as- 
sistant general boiler inspector, Atchison, Topeka, and 
Santa Fe. 


Discussion 


D. J. Sheehan, superintendent of motive power, Chi- 
cago and Eastern Illinois, said that he does expect all 
of his apprentices to be placed on jobs after they com- 
plete their training, but he feels that although the re- 
lease of apprentice graduates will be his loss, the rail- 
road industry somewhere is going to gain a good me- 
chanic. He spoke of the necessity of not retaining boys 
who show little aptitude, and of the reluctance of super- 


visors to report boys who make unsatisfactory progress 
in their departments. 

A. G. Turnbull, chief mechanical engineer, advisory 
mechanical committee, Chesapeake & Ohio, discussed the 
need of scheduled courses for apprentices. He said a 
well-rounded course should be given apprentices instead 
of training them in one direction. He urged the prac- 
tice of keeping apprentices on work for which they had 
shown particular aptitude be discontinued. 

D. J. Ellis, chief mechanical officer, Chesapeake & 
Ohio, said that the craft needs the youths more than 
they need the craft and, therefore, the railroads should 
consider seriously what it has to offer that will attract 
them to the boilermaking craft. 


Means for Improving the Circulation of Water in the Boiler 


Boiler check location, feedwater temperature, firing practice, and devices in 
firebox are factors affecting the flow of water 


Unless there is approximated a uniform temperature 
throughout the boiler, stresses and strains of a violent 
nature at many different points are set up, the results 
of which we see every day in leaking and broken stay- 
bolts, warped and cracked firebox sheets and deteriora- 
tion of the water surfaces of the boiler in general. 

In the study of this topic your committee has deemed 
it advisable to divide the question into several separate 
divisions for the purpose of consolidating and closely 
grouping opinions and avoiding duplications of ideas. 


Conditions Adversely Affecting Circulation 


Almost without exception it seems to be the universal 
opinion that the primary factors causing poor locomotive 
boiler circulation do not involve so much the fundamental 
design of the present boiler, but rather results from: 
(a) the entrance and impingement of feedwater at low 
temperatures, (b) improper water conditions and, (c) 
poor firing practices. 

More concentrated effort should be applied towards 
correcting low-temperature methods of feeding water to 
the boiler. It is commonly agreed that the only ideal 
condition in this respect would be for the feedwater to 
enter the boiler at approximately the working boiler- 
water temperature. Until such time as something similar 
to this can be accomplished, the use of exhaust-steam 
injectors, feedwater heaters, automatic live-steam valves, 
heat boosters, spray and mixing nozzles, etc., to increase 
the temperature of the injected feedwater before it comes 
in contact with the various internal parts of the boiler, 
and the syphon, circulator and arch tubes to forcibly 
drive the hotter water to the more remote parts of the 
boiler, is earnestly recommended to your consideration in 
trying to bring about the ideal of a continuous and steady 
flow of boiler water from the firebox to the front tube 
sheet and back again. 

Chief among the secondary factors adversely affecting 
circulation is the accumulation of scale and sludge, re- 
sulting from water of poor boiler quality, which forms 
in the boiler and is deposited particularly at the forward 
end between the flues and tubes, thus preventing the in- 
coming water from freely finding its proper circulatory 
path to the bottom of the shell and back to the firebox 
surfaces. Another secondary factor affecting circulation 
is the location on the boiler at which feed water is in- 
jected. Our survey would further indicate that circula- 
tion is greatly affected through poor valve setting, valve 
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and piston blows, improper size exhaust nozzle and smoke 
stack, improperly drafted locomotives, and poor firing 
practices. 


Corrections to Present Boilers 


With regard to the proper location of boiler checks. 
our survey indicates that all are in agreement that this is 
near the front end of the boiler, but there are some dif- 
ferences of opinion as to whether the correct point is at 
the top or side. From data received, it would seem that 
with the use of the top check, results have been most 
satisfactory. It is recommended that the water enter the 
boiler over a baffle plate or through a recently developed 
spray nozzle which spreads the water entering the boiler, 
thus helping to prevent the sludge and scale accumula- 
tions at this location and providing for a better condition 
in connection with the final contact between the two 
bodies of water of different temperatures. Two mem- 
bers of the committee report that in their experience 
when a change was made to a top delivery of water to 
the boiler, staybolt and side-sheet troubles were very ma- 
terially reduced. i 

As to sludge and scale accumulations affecting free 
circulation, all agree that this condition is being success- 
fully minimized through the use of boiler feedwater 
treatment, proper adherence to blowing schedules to keep 
the dissolved solids below the foaming level, and the 
regular washing out of the boiler. In connection with 
the accumulation of sludge at the front end between the 
flues, tubes and sheets, it has been suggested by two 
members that a blow-down arrangement be applied to 
the bottom of the first course adjacent to the front tube 
sheet to provide a means of cleaning such accumulations 
which have a tendency to slow circulation in this location. 

A study of firing practices should be made, particularly 
at lay-over points and terminals, because at the time of 
the fire-up many of the destructive forces of expansion 
are brought into action. It has also been suggested that 
a further improvement can be made on grates used in 
locomotives equipped with a brick arch, that after the 
necessary per cent of grate opening has been determined. 
the grates be applied with that opening graduated from 
front to rear, arranging for from 30 to 50 per cent greater 
opening at the front than at the rear of the firebox so 
that the lesser openings would be at locations of the 
greatest draft, the distribution of the openings to be de- 
termined through proper tests. 
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It is generally believed that the use of firebox syphons 
and circulators as well as arch tubes do much towards 
increasing circulation in the boiler, as these devices, as 
previously stated, have a tendency to force the current 
of heated water to the forward end of the boiler where the 
great portion of our problems exist. 


Corrections in the Design of New Boilers 


Last year we heard W. R. Hedeman of the B. & O., 
report on the wonderful results they had been obtaining 
from the use of their water-tube fireboxes. We have 
information from him that at present they have 12 such 
locomotives in service, which have accumulated an addi- 
tional 678,000 miles since his last report, the total now 
being 4,678,000 miles of service since built, which natur- 
ally speaks for itself. He assures us that the service ob- 
tained from these locomotives has been very satisfactory, 
that with the rapid circulation with this type of firebox, 
interior barrel conditions have been materially improved. 
We believe this idea may be a partial solution to at least 
some of our problems, and in the design of any new 
locomotives it should be given careful consideration. 

We have received a recommendation that the founda- 
tion ring be constructed considerably wider than at pres- 
ent in order to adequately accommodate blow-down sys- 
tems that are generally applied with blow-down arrange- 


ment to the bottom of the first course. It is further 
stated that if the foundation rings were increased in 
width from the conventional 5.5 in. to a 7.5 in. width 
this would increase the water supply 36 per cent at the 
point mentioned and this should also be very beneficial in 
high temperature fireboxes. It has been recommended 
that superheater flues 372 in. in diameter are not large 
enough to be practical on coal-burning locomotives, and 
it has also been suggested that superheater unit bands be 
so applied as to offer less resistance to the cinders and 
clinkers passing through the flues. 

The committee believes that staybolt leakage is in- 
fluenced very greatly by all the factors connected with 
circulation, which have been previously discussed. How- 
ever, the committee also recommends that in the applica- 
tion of staybolts the best workmanship possible should be 
used. In that connection one of our members has made 
the claim that the practice of using a small button on 
the staybolt hammer, which drives the bolts first in the 
center, upsetting them through the sheet, and in a sec- 
ond operation using the ordinary flat button to lay up 
the edges of the bolts, has been very successful in im- 
proving staybolt conditions. 

The report was read by Chairman C. A. Harper, gen- 
eral boiler inspector, Cleveland, Cincinnati, Chicago and 
St. Louis. 


Loeating Height of Crown Sheet and Water-Level Indicating Devices 


Committee recommends two methods, one for use with new boilers, 
other for locomotives receiving classified repairs 


The application and maintenance of water columns, 
water gage glasses and gage cocks as referred to in this 
paper must meet all the requirements of the Interstate 
Commerce Commission, Bureau of Locomotive Inspec- 
tion. Under these requirements the lowest gage cock 
and the lowest reading of water glasses must be not less 
than 3 in. above the highest point of the crown sheet. 

From the information gathered by your committee we 
feel that either of the two methods described will prove 
satisfactory for locating the height of the crown sheet, 
water glasses and gage cocks, and we feel that when new 
boilers are built or existing boilers are given new fire- 
boxes that method designated as No. 1 should be used, 
this method being the most accurate. For checking the 
height of crown sheet, water glasses, and gage cocks in 
the enginehouse or shop on classified repairs the method 
designated as No. 2 should be used. 

After the boiler has been permanently attached to the 


‘After boiler is level 
on frames, saw notches 
in both brackets with 
SN face 'D'exactly level 


frames and cylinders the frames should be leveled longi- 
tudinally and transversely. "When leveling angles have 
been applied to the first and second barrel courses at the 
center line as shown in Fig. 1, notches are to be sawed 
in both brackets with the face D exactly level. 


Method No. 1 


A test cock or stud hole is located in the top of the 
shell directly over the highest point of the crown sheet. 
The test cock or stud is removed as is any convenient 
stud in the back head that is well below the water line. 
A pipe nipple, threaded the same as the boiler stud and 
to which is attached a rubber hose having a tubular water 
glass in the free end and of sufficient length to reach the 
right and left sides of the boiler head, is inserted into the 
stud hole in the back head. 

The boiler is then filled with water to well above the 
anticipated water line. A metal rod Z4 in. in diameter 
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Fig. 1—Permanent markings for leveling boiler 
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Fig. 2—Method No. 1—Locating height of crown sheet 


is chalked and inserted into the test hole in the top of 
the shell and abutting on the crown sheet. The rod is 
withdrawn and the depth of the water noted. The water 
level is then lowered by opening a blow-off cock until the 
desired water level required to be carried above the high- 
est point of the crown sheet is reached. Care must be 
exercised in inserting the measuring rod that it rests 
on the crown sheet and not on the flue sheet flange or 
rivet head. The free end of the hose with the water 
glass inserted in the end is held against the back head. 
Prick-punch marks corresponding to the water level in 
the glass are made on the right and left side of the back 
head so that a straight edge and spirit level can be used 
to check the transverse level and a line scribed across the 
back head to represent the lowest reading of the water- 
level indicating devices. Prick-punch marks and a line 
to mark the highest point of the crown sheet should then 
be made on the back head below the line of lowest water 
level; the distance of this line from the lowest water level 
line is to be the same as the height of water over the 
highest point of the crown sheet as shown by the chalked 
measuring rod. The location of the water-level indicating 
devices should then be laid out from the line marking the 
highest point of the crown sheet using a template similar 
to that shown in Fig. 2 and in accordance with the stand- 
ard practice of the railroad. 


Method No. 2 


A rubber hose should be provided which is long enough 
to reach from the front end of the firebox at the highest 
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Same procedure is followed in /o 
cocks on drum of water tube fireboxes except 
highest point of exposed surface of drum to 
fire is used instead of high point of crown sheet 


point to or above a corresponding height on the back head 
and having a tubular water glass inserted in each end of 
the hose with the exposed ends of the glasses ground 
irregular to permit the escape of air when the glass is 
held against the crown sheet. The hose should be blown 
through to assure its being free of obstructions and filled 
with water. Care should be taken that it is free from 
air pockets and that no kinks are formed in the hose. 
One end of the hose is taken into the firebox through 
the fire hole and the other end is held against the back 
head at the approximate height of the crown sheet. The 
glass in the firebox end of the hose is placed against the 
crown sheet at its highest point and the height of the 
other end of the hose is adjusted with the glass against 
the back head until the water is on a level with the top 
of the glass held against the front end of the crown sheet. 
The water level in the glass held against the back head 
is then marked on the back head in a sufficient number of 
places so that a straight edge and spirit level can be used 
to check the transverse level. A line is scribed across 
the back head the thickness of the crown sheet above 
the mark corresponding to the height of water in the 
glass held against the back head. This line represents 
the highest point of the crown sheet and is the base line 
from which measurements are made for application of 
the water-level indicating devices in accordance with the 
standard practice of the railroad. 


Locating Low-Water-Alarm Drop Pipe 


After the pipe is installed the boiler should be leveled 
in the same manner as for locating the crown sheet height. 
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Fig. 3—Method No. 2—Locating height of crown sheet 
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Wofer Gage’ & Column 


Water gages. cocks located and low water alarm dr. 
cut off after Baier mounted on frames with fromes heeled 


and before engine is wheeled. 
Fig. 4—Locating height of low-water-alarm drop pipe 


A wooden block 24 in. in length, having a parallel top 
surface and with the bottom surface cut to conform to 
the radius of the crown sheet, is placed transversely across 
the crown sheet at the highest point. This block should 
be so made that the approximate center of its length will 
contact the highest point of the crown sheet and the 
thickness of the block at the point of contact to the high- 
est point of the crown sheet should equal the desired 
height of the drop pipe opening above the highest point 
of the crown sheet. The top of the block is then leveled 
crosswise of the boiler and the height is transferred to 
the drop pipe by means of a straight edge and spirit 
level. The pipe is then marked at the proper height and 
a ring gage is slipped over the pipe and secured by a set 
screw, the top surface of the ring gage being used as a 
guide for the saw in cutting off the pipe. Low-water- 
alarm drop pipes are usually on an angle of 25 deg. from 
the vertical and the cut should be made square with the 


pipe. 


Badge Plate and Crown-Sheet Marker 


A metal badge plate showing the safe working steam 
pressure and having a line showing the highest point of 
the crown sheet should be securely attached to the boiler 
head. If the boiler head is lagged the jacket and lagging 
should be cut away so that the plate can be seen. The 
badge plate should be located as near the vertical center 
line as possible and should be so applied that the crown 
sheet line coincides with the height of the highest point 
of the crown sheet. 

A metal bench mark should be securely attached to the 
boiler head opposite each water glass on a level with the 
center of the bottom gage cock and the lowest reading of 
the water glasses and project through the jacket not less 
than one inch. The purpose of the bench mark is to 
furnish a guide for the employees in replacing water 
gages and water columns in the enginehouse and shops. 

After all the water-level indicating devices are applied 
the heights of the lowest indications should be checked 
by either of the methods described and it should be seen 
that the location of the lowest gage cock and the lowest 
readings of the water glasses coincides. The height of 
the crown sheet in a locomotive boiler cannot be termed 
as permanent due to service conditions and repairs, and 
while we have discussed the application of a crown-sheet 
badge plate to the back head, it is our recommendation 
that the crown-sheet height on all new locomotives be 
rechecked after 60 days service and also that the height 
of the lowest gage cock and lowest readings of the water 
glasses and the height of the low-water-alarm drop pipe 
above the highest point of the crown sheet be checked 
by the method for locating these parts after the applica- 
tion of a new back tube sheet or renewal of the firebox. 
Any differences found in these heights, from those pre- 
viously existing, should be corrected. 

The report was read by Chairman E. B. Gilley, gen- 
eral boiler foreman, Grand Trunk Western. 


The Longitudinal Cracking of Flues through the Beads 


Committee report gives metal fatigue as primary cause, lists the 
contributing factors, and suggests possible remedies 


The cracking of flues and tubes longitudinally through 
the bead is commonly called fire-cracked beads. It is our 
opinion the primary cause is metal fatigue. This metal 
fatigue, therefore, is the main problem and to prolong 
the life of the material and govern the amount of service 
we obtain from it before it reaches this fatigue limit, we 
must find and do all possible to correct the contributing 
causes, some of which we enumerate together with pos- 
sible remedies: 


Expansion and Contraction 


These are the stresses that actually produce the crack- 
ing after some or all of the other contributing causes 
have destroyed the ductility qualities, and set up strain 
hardening. As it is always present throughout the boiler 
from the time engine is fired until the fire is drawn and 
the boiler is cooled down, we should endeavor to control 
any drastic changes in temperatures during these opera- 
tions. As the flues and tubes are of thinner material than 
the boiler or firebox plates, care should be exercised to 
prevent admittance of cold air to them by closing ashpan 
dampers, keeping the fire door closed, restrict use of 
blowers, and cover smoke stacks to insure against drastic 


448 


contraction, Boilers should not be crowded and pressure 
raised too rapidly when firing them up. 


Excessively Large Beads 


When too much stock is allowed for beading purposes 
resulting in large, high beads, the water back of flue sheet 
does not absorb the heat from the crown of beads fast 
enough, which results in an overheated condition of beads. 
destroying ductility. 

Some roads have adopted the practice of counterboring 
their flue sheets, flaring and welding flues flush with face 
of sheet to keep all the metal as close to the body of water 


in the boiler as possible, with some success as a pre- 


vention for cracking. It is felt by designers and builders 
of locomotive boilers and ditferent mechanical engineers 
contacted, that this practice should not be adopted in 
high-pressure boilers on account of taking too much cross- 
sectional arca away from flue sheet and weakening 
bridges between the flue holes. The committee feels that 
316 in. to 1⁄4 in. should be allowed for beading purposes. 


Water Conditions and Scale Formation 


In nearly all cases where trouble is experienced with 
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fire-cracked beads, it is felt that formation of scale or de- 
posits of mud at the back flue sheet is a large contribut- 
ing factor. Deposits of mud or scale formation adhering 
to the flue sheet and flues restrict heat transfer and 
beads overheat under ordinary firebox temperatures. 

It is obvious that the proper remedy for this condition 
is to treat the water, taking out the scale-forming solids. 
One remedy, which will prolong the life of beads, is 
to prosser the flues and tubes lightly at intervals to loosen 
this scale. 


Flue Bridge Design and Layout 


It is felt by many, especially the boiler maintainers, that 
the engineer designing the boilers is too prone to obtain 
the greatest amount of flue gas area, sometimes crowding 
in flues till the water space between tubes and flues is 
too small and with a small accumulation of scale on the 
tubes and flues, circulation of water is restricted, heat is 
not absorbed fast enough, allowing the beads and flue 
ends to become overheated. 

It would be our suggestion that consideration be given 
to spacing the flues in flue sheets with as liberal a bridge 
as possible, retaining as large a water wall as possible 
between the flues and tubes. Also, where possible to ob- 
tain sufficient flue-gas areas, flues and tubes should not 
be staggered so they cannot be readily washed out be- 
tween the rows. 


Method of Application 


It is generally felt that the conventional methods of 
setting the flues with sectional setting expanders, rolling, 
prossering, and beading does its bit toward the develop- 
ment of fire-cracked beads, in that these operations are 
all performed on the cold material and the cold working 
may produce tensional forces in the metal and certain 
cracking forces are present, before putting the flues or 
tubes in service after being applied. 

Several practices have been established which, in most 
cases, contribute to lessening the fire cracking of beads. 
The following methods, as adopted, we consider to be 
especially helpful in that the cold working of material 
is reduced to a minimum and no doubt, some of the in- 
cipient cracks, not visible to the naked eye, prevented. 

Making a corrugation, similar to the prosser crease in 
superheater flues, with a roller or corrugating machine 
while the flue is hot and being prepared for application is 
one method. 

Another practice is that of flaring or belling the tubes 
with a flaring type roller instead of using the conventional 
flaring tool with air hammer or pining them over with a 
hand hammer. 

Another one recently adopted, which looks promising, 
is the use of a type of roller expander which both rolls 
in the corrugation back of flue sheet and flares the tube 
preparatory to beading. 

Some roads have discontinued the use of copper fer- 
rules, it being thought eliminating the copper protruding 
through the flue sheet into the water space reduces the 
possibility of catching and holding the scale formation 
at the joint where flues or tubes enter the flue sheet and 
also because it is the practice of most railroads to seal 
weld the beads on initial application, it is thought a better 
job of autogenous welding is obtained. While this prac- 
tice has its good qualities, the chairman of this com- 
mittee has flues and tubes applied with and without 
copper ferrules and can see very little, if any, improve- 
ment in the fire cracking of beads. 


Method Employed in Safe Ending and Annealing 
Another practice which appears to contribute to lessen 
the tendency for fire cracking is the method used in cut- 
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ting tubing to length and for safe-ends. In some instances 
it was found that saw cutting was conducive to a greater 
amount of fire cracking due to the rough edge and the 
very small, minute cracks left in the end of the tube. The 
practice of cutting safe ends on a lathe and polishing the 
ends unequestionably greatly minimizes the danger of 
incipient cracks, which later open up in service. 

It is also felt that proper precautions are not always 
followed in annealing flues and tubes and that if more 
care were taken in heating the ends of flues and tubes 
to proper annealing heat and more precaution taken in 
protecting the ends from cold air or drafts, a more satis- 
factory service could be obtained, 

It is suggested the proper heat for annealing purposes 
should be determined by the composition of the flues. 
With the ordinary standard steel flues and tubes, a 
medium cherry red, 1,250 deg. F., is considered proper. 


Electric Welding of Beads 


There are many who feel that seal welding the flue 
and tube beads to flue sheet is largely responsible for fire 
cracking and we feel, that in many cases, it is. How- 
ever, if all operations in connection with the flues and 
tubes are properly handled and performed, welding is 
no more responsible for fire cracking than any of the 
other causes. 

If the copper ferrule is used and not set back the 
proper distance from face of flue sheet there is a great 
possibility of it becoming mixed with the weld metal, 
causing intergranular brittleness resulting in cracking of 
the flue bead. The remedy for this type of cracking is 
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Fire cracks in flue and tube ends, firebox side, removed from a boiler 
having a working pressure of 300 Ib. per sq. in. after 150,000 miles 
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to set the copper ferrules back from the face of flue 
sheet for a distance of 14,-in. 

This is another reason why eliminating the copper fer- 
rules is an advantage. If too much stock is allowed 
for beading purposes, you have already set up a cause 
for cracking, account of too much metal resulting in 
overheating and with the addition of welding material, 
the condition is aggravated. Smaller beads and just 
enough material for scaling purpose is the remedy. 

In welding cold-worked material certain cracking 
forces are present in the tube metal before welding 
begins. These forces are the result of previous cold 
working such as rolling, beading and expanding. Cold 
working may produce tensional forces in the metal; then 
where a part of this metal is softened bv welding, it is 
stretched apart bv the tensional forces in the adjacent 
metal. Flues and tubes should be seal-welded with weld- 
ing wire of !&-in. diameter to insure against excess metal 
being deposited. The kind of wire best suited for seal- 
welding is a matter of personal opinion, but we feel that 
a straight polaritv wire should be used to keep the heat- 
ing qualities as low as possible. 

Care, also, should be exercised to see that flues, tubes 
and flue sheets are properly prepared. It is good prac- 
tice to sand blast new sheets before applying flues to 
remove the mill scale. Old sheets should be ground off 
and be free from grease. The success of your welding 
depends largely on setting up a good, clean job to insure 
against an excessive amount of heat being used in the 
process of welding. 

The practice of welding tube beads while the boiler 
is empty of water to prevent any abrupt temperature 
changes also seems to help in overcoming fire cracking. 
Tubes should be tightened by prossering with sectional 
expander, at intervals. This not only serves to loosen 
the scale and keep the mud from working back to the 
weld which causes an overheated condition, but it also 
serves by keeping flues tight to relieve to some extent 
the stress on the weld. 


Fuel and Honey-Combing 


There are certain kinds of fuel which causes the 
honeycomb to form over and onto flue beads. This 
honeycomb adheres to the crown of flue beads and, 
where leakage is absent, is in a molten state. This 
overheats the beads causing them to feather out and be- 
come rough, producing a burnt condition of beads and 
destroying their ductility. Any improvement that can be 


made to reduce honeycomb forming will have its effect 
on prolonging the life of flue beads. 


Arch Setting and Drafting 


Proper brick arch setting and drafting of locomotive 
boilers will tend to reduce fire-cracking of beads in that 
the gases passing over the arch will be evenly distributed 
over the entire flue area. 

An arch so arranged or set in a firebox to cause the 
gases to concentrate over a certain area of flue sheet is 
similar to a blast and will overheat or burn flue beads. 


Firebox Temperatures 


Uneven firebox temperature causes the unequal ex- 
pansion and contraction of the portion of the flue directly 
in the back flue sheet while the bead is held firmly to 
the flue sheet by electric weld. Therefore, while engines 
are in service, every etfort should be made to maintain 
the steam pressure constant. Reasonable care should 
also be taken in cooling the boiler gradually to as near 
the same temperature of washout water as possible be- 
fore washing operations are started. 

All the contributing causes enumerated and discussed 
do their part toward setting up conditions making it 
possible for the expansion and contraction stresses to 
bring about metal fatigue. 


Discussion 


D. C. King. general boiler inspector, Northern Pacific, 
stated that tests have shown that the cracking of flues 
can be prevented by the proper treatment of the boiler 
feedwater. 

L. R. Haase, district boiler inspector, Baltimore and 
Ohio, said high temperatures at the back flue sheet are 
responsible for the cracking of flues, and that this con- 
dition is not found where the heat is better distributed 
and not localized. 

C. A. Harper, general boiler inspector, Cleveland, 
Cincinnati, Chicago and St. Louis, discussed the impor- 
tance of the method used in cutting safe ends to elim- 
inate the starting of checks, and of the beneficial results 
obtained by cutting them in a lathe although this method 
was more expensive than sawing. 

A. F. Stiglmeier, general boiler department foreman, 
New York Central, however, said that while compres- 
sion tests on safe ends that have been cut by sawing 
indicate checks are developed by this method of cutting, 
a saw in proper condition will eliminate this trouble. 


The Chemieal Treatment of Boiler Feedwater 


Committee report also indicates the importance of the proper blowing down and 
washing of boilers to control the concentration of dissolved solids 


In introducing the reports of the other members of 
the committee, the chairman, C. W. Buffington, Chesa- 
peake & Ohio, described the various methods of water 
treatment and pointed out that one of the biggest steps 
in the improvement of water conditions followed the 
realization of the importance of proper blowdowns. 

On the Pere Marquette, Nalcometers are located at 
terminals and are used for rapid determination of dis- 
solved products in boiler water. In this way the amount 
of water to be blown from the boiler is established. On 
the Louisville & Nashville the automatic blow-off has 
eliminated foaming. Wash-outs have been reduced from 
three- to eight-day periods to 30-day periods. 


450 


M. V. Milton presented the wash-out instructions used 
on the Canadian National. 

F. Yochem of the Missouri Pacific recommended the 
elimination of the dome and the use of the perforated 
dry-pipe steam collector to reduce the heavy flow of 


'steam into the dome. 


Reports were included on this subject from M. Man- 
ley, for the Louisville & Nashville; R. W. Seniff for 
the Alton; A. D. O'Neill for the Pere Marquette; M. 
V. Milton for the Canadian National; F. Yochem for 
the Missouri Pacific, and E. Crapper for the Argentine 
Railways. The following is an abstract of the report 
from the Alton: 
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Water Treatment on the Alton 


Before 1921 there was one lime-soda water soítening 
plant at Bloomington, then the most important and hard- 
est water supply on the line. The remainder of the water 
was treated quite ineffectively with various forms of 
boiler compound. Most of them were essentially soda 
ash and, properly used, would have prevented scale and 
corrosion. The experiences on the Alton during those 
years have been the experiences of many who have at- 
tempted treatment with simple compounds including soda 
ash. It was a classical example of how not to treat 
water. Samples of scale removed from Alton boilers in 
1921 are shown in Fig. 1 and some of the corrosion found 
on flues as well as some other parts of the boilers is illus- 
trated by Fig. 2. 

In 1922, Alton water treatment was organized on a 
systematic basis under the supervision of a chemical en- 
gineer and an assistant whose sole duties were improve- 
ment of locomotive boilers through water conditioning. 
Soda ash proportioning units were installed at practically 
every water station where non-carbonate hardness ex- 
isted. For some reason unknown to the author, the lime- 
soda plant at Bloomington had been removed and soda 
ash only was substituted. 

The fundamental principle involved in the treatment 
was that non-carbonate hardness was the chief offender 
in scale formation and if it were destroyed and precipi- 


Fig. 1—Boiler scale—lnadequately supervised water treatment 


tated as a non-adherent sludge by the use of soda ash, 
the carbonate hardness which is destroyed by heat alone. 
would also be precipitated in the boiler where both could 
be blown off as sludge. It is doubtful if the corrosion 
problem was given any serious consideration at that time. 

The men in charge of the water treatment know that a 
chemical reaction is a definite and precise thing; that a 
definite amount of soda ash is required to destroy a given 
amount of non-carbonate hardness. They based their 
treatment on this fact, adhered to it, and it succeeded 
where previous attempts had failed. 

During the years 1922 to 1927 there was a gradual 
improvement in boiler conditions but they did not im- 
prove as rapidly as they might have because corrosion 
continued at what seemed an accelerated rate. Boiler 
failures were practically eliminated during this period 
but maintenance, although reduced, still was rather high. 
By comparison with the period before 1922, conditions 
were considered good. The scale problem had been solv- 
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ed but the corrosion problem remained. During that 
period only slightly more soda ash than that needed to 
destroy the non-carbonate hardness had been used. Since 
the soda ash itself is destroyed when it reacts with the 
non-carbonate hardness, very little soda ash was left in 
the boiler water. At that time, this was thought proper 


Fig. 2—Boiler corrosion—Inadequately supervised water treatment 


because it was believed that excess soda ash had some 
mysterious effect of greatly increasing the foaming ten- 
dency of boiler water. Numerous service tests were 
made to determine the magnitude of this effect. Logic- 
ally enough, but still much to our surprise, it was found 
that it had no more practical effect than boiler-water 
soluble solids already existing in the natural water sup- 
plies. 


Checking Corrosion 


In 1927 it was decided to increase the amounts of soda 
ash added at points where passenger engines took water 
in order to secure a rather high excess of soda ash 
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Fig. 3—Yearly average of locomotive miles between shopping for tubes 


amounting to about 30 per cent of the soluble solids 
remaining in the boiler water after the non-carbonate 
hardness was destroyed. The purpose was to retard the 


451 


rate of boiler corrosion by increasing the alkalinity of 
the water in the boiler. Beneficial results were soon 
noticed and are clearly shown on the passenger engine 
graph, Fig. 3. The increased treatment was then ex- 
tended to all water stations and the freight engine boilers 
also began to show the benefits. See the freight engine 
graph also shown on Fig. 3. These graphs show quite 
clearly how mileage between removal of flues was in- 
creased, first by the addition of only slightly more soda 
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ash than necessary to destroy the non-carbonate hardness 
and then later by the further addition of sufficient excess 
soda ash to give relatively high boiler-water alkalinities. 
The remarkably low percentage of flues lost because of 
corrosion is further evidence of the success of this pro- 
cedure. It should be understood that the percentage of 
flues scrapped, shown on the graph, includes all flues at 
enginehouses as well as at the boiler shop at flue removal 
periods. 

There was no increase in foaming trouble during this 
period; in fact this difficulty actually diminished. Some 
very interesting phenomena were discovered during an 
investigation of foaming tendencies during the years suc- 
ceeding 1927 but their description does not properly be- 
long in this report. One item only deserves mention here. 
Careful service tests have indicated that there is no dif- 
ference in the foaming tendencies of the average water 
supplies between the Mississippi river and the Appa- 
lachian mountains in the northern half of the United 
States, whether treated with soda ash or limesoda, except 
in the case of sewage and excessive natural mud. In 
1928, boiler washout periods at all points except one 
were extended to 30 days and a very definite improve- 
ment in boiler conditions resulted. There was a marked 
decrease in boiler cracking of all kinds and the boilers 
were also cleaner. 

Eliminating boiler washouts to secure cleaner boilers 
seems like a contradiction but that is exactly what hap- 
pened. The explanation is rather simple. The boiler 
water carries not only a considerable concentration of 
dissolved solids but also sludge. Some of both of these 
remains on the boiler surfaces as the water is drained out 
and. these surfaces being warm, dry off fast enough to 
leave this material adhering to them even though the 
washing is done according to the best practice with the 
least possible delay. Where a direct stream of water 
from the washout nozzle strikes this material most of it 
washes off, but in the other parts of the boiler it remains. 


Results of Treatment 


The peak for passenger locomotive mileage between 
shopping for flues, as shown by Fig. 3, was reached in 
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1934. The limiting factor was the number of miles the 
locomotives could make in the period allowed on flues. 
The decrease in mileage between flue removals for pas- 
senger engines after 1934 is the result of limiting re- 
quests for Federal extensions of time to those flues which 
had not run more than 250,000 miles since application. 
Freight engine mileages, not affected by these limita- 
tions, continue to increase. Improvement in other boiler 
conditions kept pace with the improvement in flue condi- 
tions. The decrease in boiler failures is shown by Fig. 4. 
Firebox renewals decreased as shown by Fig. 5. 

Federal extensions of time on flue removal dates made 
high flue mileages possible because on the Alton, 100,- 
000 miles for a passenger engine and 50,000 miles for 
a freight engine per year is high. Since 1930, 139 first 
and 36 second extensions of time on flues have been 
granted. Thus in eight years, 175 years of flue service 
between removals have been gained. On the basis of 
locomotives owned (169 at the present time), this is 
equivalent to one full year of boiler service gained be- 
tween shoppings in the eight-year period. On the mile- 
age basis this amounts to over 5,000,000 miles gained. 
Sixty-five extensions were granted on Alton flues in 
1933. Not a single extension request was refused. This 
was 5.07% of all extensions granted that year in the 
United States. According to the number of engines in 
service on the Alton compared with the total in service 
in the United States, this was about 16 times as many 
extensions as the average railroad in the country received 
that year. Not one of the engines on which the Alton 
requested an extension of time on flues had a single flue 
removed because of corrosion or scale. 

A number of passenger engines have run between 
400,000 and 500,000 miles between flue removals; one 
ran nearly 600,000. This was a Pacific-type engine 
carrying 220 lbs. per sq. in. steam pressure with 22-ft. 
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flues. Its schedule was a round trip of 597 miles daily 
between Chicago and St. Louis. During the six-year 
period these flues were in service not a single one was 
removed because of corrosion or scale. Some idea of 
the condition of these flues and the firebox after running 
598,000 miles can be gained from Fig. 6, showing the 
side sheet, and Fig. 7 the boiler interior looking forward 
The flues, when removed from this boiler, were found in 
such good condition that all were safe ended and re- 
applied. They have just completed an additional 400.000 
miles, making practically a million miles in all. Samples 
taken from them were found to meet the American 
Society of Testing Materials specifications for physical 
tests for new tubes. It is interesting to note that boilers 
operating with 350 Ib. steam pressure on the Alton Rail- 
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Fig. 6—Side sheet after 598,000 miles 


road remain cleaner than those carrying 200 and 220 Ib. 
pressure. 


Present Status of Treatment 


Soda ash has been the only chemical used for pre- 
vention of boiler scale and corrosion. Since 1936, com- 
mercial tannin has been used at a few water stations to 
keep locomotive branch pipes and injectors clean. In 
1938, Alton locomotives ran 6,049,000 miles using 1,179,- 
000,000 gallons of water treated with a million pounds 
of soda ash. The cost of all items in connection with 
treatment was $0.02511 per 1,000 gallons. 

Almost every railroad has a few points where water 
containing non-carbonate hardness is still used, where 
corrosion still gives trouble, and where cheap efficient 


ell 
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treatment is desirable. Soda ash proportioning units are 
cheap, comparatively simple to operate and are easily 
moved in case of abandonment of water stations. Soda 
ash will give as satisfactory results as any other form 
of treatment, if correctly and judiciously used. The 
data presented in this paper are offered in support of 
this contention. It would seem. that its use is indicated 


at water stations at which the water contains even rela- 
tively small amounts of non-carbonate hardness where: 
(a) Natural mud and sewage are not excessive; (b) 
financial considerations make more expensive treatment 
and treating plants undesirable, (c) especially at inter- 
mediate 


water stations now without treatment on 


Fig. 7—Interior of boiler after 598,000 miles 


divisions where the major water stations are already 
furnished treated water. 

One absolutely necessary adjunct to successful water 
treatment is properly trained technical men. Unless the 
railroads are willing to assume the small proportional 
expense involved for such supervision, they should not 
expect optimum results. 
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W. E. Dunham 
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J. S. Acworth 
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C. J. Nelson, President 


Meeting of 


Car Department Officers 


Tue annual meeting of the Car Department Officers’ 
Association, held at the Hotel Sherman, Chicago, Oc- 
tober 17-19, was notable for excellent attendance and 
the generally constructive character of the individual 
addresses and committee reports presented. While the 
attendance at any of the sessions seldom exceeded 200, 
the total registration was 330, including both railroad 
and supply company members. 

With President C. J. Nelson, superintendent, Chicago 
Car Interchange Bureau, presiding, the association was 
favored with individual addresses on foremen training, 
by L. W. Baldwin, chief executive officer, M. P.; the 
proper functioning and potential importance of the asso- 
ciation, by F. G. Gurley, vice-president, Santa Fe, D. 
S. Ellis, chief mechanical officer, C. & O., and K. F. 
Nystrom, mechanical assistant to chief operating officer, 
Milwaukee; car conditions which need to be corrected, 
by D. J. Sheehan, superintendent motive power, C. & 
E. I.; the human factor in car work, by R. V. Wright, 
managing editor, Railway Age; the prevention of loss 
and damage, by C. H. Dietrich, executive vice-chair- 
man, Freight Claim Division, A. A. R.; and private car 
operation, by Leroy Kramer, vice-president, General 
American Transportation Corporation. 

Committee reports were presented on the following 
subjects: Membership, Chairman J. S. Acworth, super- 
visor of equipment, General American Transportation 
Corporation, Chicago; Publicity, Chairman E. L. Wood- 
ward, western editor, Railway Mechanical Engineer; 
Freight and Passenger Car Construction and Mainte- 
nance, Chairman J. McMullen, superintendent car de- 
partment, Erie, Cleveland, O.; Shop Operation, Facili- 
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Well-attended sessions of the 
association at Chicago hear con- 
structive addresses and com- 
mittee reports 


ties and Tools, Chairman J. A. Deppe, superintendent 
car department, Chicago, Milwaukee, St. Paul & Pacific, 
Milwaukee, Wis.; Passenger Train Car Terminal 
Handling, Chairman G. R. Andersen, supervisor of car 
maintenance, Chicago & North Western, Chicago; Lu- 
bricants and Lubrication, Chairman J. R. Brooks, super- 
visor lubrication and supplies, Chesapeake & Ohio, Rich- 
mond, Va.; Freight Car Inspection and Preparation for 
Commodity Loading, Chairman F. G. Moody, master 
car builder, Northern Pacific, St. Paul, Minn.; Inter- 
change, Chairman M. E. Fitzgerald, master car builder, 
Chicago & Eastern Illinois, Danville, Ill.; Loading Rules, 
Chairman H. H. Golden, supervisor, A. A. R. Inter- 
change and Accounting, Louisville & Nashville, Louis- 
ville, Ky.; Billing for Car Repairs, Chairman D. E. 
Bell, A. A. R. instructor, Canadian National, Winnipeg, 
Man.; Painting, Chairman L. B. Jenson, passenger shop 
superintendent, Chicago, Milwaukee, St. Paul & Pacific, 
Milwaukee, Wis.; Nominating, Chairman J. E. Keegan, 
chief car inspector, Pennsylvania, Chicago. 


President Nelson’s Address 


Following the joint session address by L. W. Baldwin, 
as reported elsewhere in this issue, Mr. Nelson deliv- 
ered his presidential address and emphasized among 
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E. S. Smith 
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other things the possibility of large savings through 
more careful selection of cars for commodity loading, 
reduction of cross hauling, more effective and economical 
maintenance methods, increased knowledge of how to 
apply the highly important rules of interchange and 
loading, and the provision of equipment in better me- 
chanical conditions to prevent loss and damage to freight. 
President Nelson called attention to the need for train- 
ing younger men engaged in car department work and 
particularly developing an adequate force of experienced, 
competent supervisors to take charge of this important 
phase of railroad activities. He said that the association 
is national in scope and offers a common meeting ground 
for car men representing both the railroads and the 
private car companies, hence being adapted to develop 
constructive information regarding detailed car mainte- 
nance practices and problems not commonly considered 
by the Association of American Railroads, Mechanical 
Division. 

F. G. Gurley said he was glad to offer every encour- 
agement and assistance possible to the Car Department 
Officers’ Association, both because of the desirable ob- 
jectives of the association and because of the important 
part which members of the association play in efficient 
railroad operation. He referred to the vast improve- 
ment in car equipment from a maintenance standpoint, 
due to modern construction and said that the railroads 
now face the problem of satisfying more particular 
shippers who demand better cars and better service and 
who must be given what they want and made as “rail- 
road-minded" as possible. In concluding his remarks, 
Mr. Gurley said that he was impressed with the frank- 
ness and fearlessness which the Car Department Offi- 
cers' Association displays in discussing certain problems, 
a frankness and fearlessness not equalled or certainly 
not exceeded by any other organization. He urged the 
continuance of this characteristic if the association is to 
develop its maximum usefulness. 

D. J. Sheehan called attention to a considerable num- 
ber of specific instances in which desirable freight car 
maintenance standards, as well as A. A. R. loading and 
interchange rules are not being adhered to, with at- 
tendant serious increase in operating and repair costs, 
as well as loss and damage payments, not to mention 
dissatisfied shippers. He said that in the past two 
months thousands of freight cars have been returned to 
railroad service, many of them not being suitable for 
handling the commodities for which they were built, and 
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cited, as instances, composite gondola cars offered for 
coal shipments with a high percentage of the side planks 
broken, flat cars placed for machinery loading with 
decks seriously defective, etc. He expressed the opinion 
that car department officers have a definite responsibility 
in keeping the general officers of their respective rail- 
roads acquainted with unsatisfactory car conditions. He 
said that they must be conscientious in their duties and 
have the courage of their convictions, not permitting cars 
to remain in service if unfit for loading and, by the 
same token, ‘not marking any cars “bad order" which 
are fit to move commodities on the rails. 

Mr. Sheehan closed his address with the following 
paragraph: “There is another responsibility which rests 
on the shoulders of car department officers and I believe 
this responsibility overshadows all others. The officers 
of the car department are charged with the responsi- 
bility of maintaining the rolling stock of the railroads 
in a safe condition to operate. When a passenger train 
leaves Chicago with its human cargo to go thundering 
at high speed over the rails, a car department officer, 
or one of his employees, is the last man to pass his 
approval on the safe condition of that equipment. When 
a freight train is made up at a terminal and before it 
starts on its journey through the night, a car depart- 
ment officer or his employees must know that the lives 
of those men who are operating that train, and the com- 
modities carried, are properly protected in so far as 
equipment is concerned. . . ." 


Election of Officers 


At the conclusion of the committee reports, the fol- 
lowing officers were elected to supervise the affairs of 
the association during the ensuing year: President, J. S. 
Acworth, supervisor of equipment, General American 
Transportation Corporation; vice-president, A. J. 
Krueger, superintendent car department, New York, 
Chicago & St. Louis; vice-president, E. S. Smith, mas- 
ter car builder, Florida East Coast; vice-president, F. 
E. Cheshire, general car inspector, Missouri Pacific; 
vice-president, G. R. Andersen, supervisor of car mainte- 
nance, Chicago & North Western. F. L. Kartheiser, 
chief clerk-mechanical, Chicago, Burlington & Quincy, 
was re-elected secretary-treasurer. In accordance with 
the new constitution adopted by the association this 
year, retiring president C. J. Nelson, superintendent, 
Chicago Car Interchange Bureau, becomes chairman of 
the Board of Directors. 


455 


Loss and Damage As Influenced by Car Condition 


By C. H. Dietrich 
Executive Vice-Chairman, A. A. R., Freight Claim Division 


It is not possible from the statistics we gather to say 
which of the several principal defective conditions re- 
sults in the greatest amount of damage, but we can say 
rather authoritatively that unless a car is proof against 
leakage from rain and snow storms, which necessitates 
a reasonably tight roof and snug fitting side doors, and 
is likewise free from contamination of grease, oil and 
other similar contaminating commodities, together with 
freedom from protruding nails and bolts, there is a 
great likelihood that damage to some extent will accrue 
to most classes of merchandise and freight loaded there- 
in. Therefore, these three classes of defects may well 
be put on the car men's must list in his manual on what 
constitutes adequate equipment. 

As an indication of what can be done along these lines 
I recently received a statement from one of the largest 
flour mill companies in the country on their 1938 expe- 
rience, which shows that from all of their mills in the 
United States 96.5 per cent of the cars they loaded 
reached destination without damage, and at one par- 
ticular mill during the month of September showed a 
record of 99.07 per cent of the cars loaded reached 
destination without damage. For the entire year of 
1938 defective equipment is charged with $164,848 to 
flour and other mill products, indicating that all millers 
do not give the same attention to the equipment they 
load as does the one making this report. 


Large Claim Payments Due to Defective Equipment 


In glancing through the year's summary it is rather 
surprising to note the cost of defective equipment fur- 
nished for loading coal and coke, which is ordinarily 
handled in open top equipment, on which claims to the 
extent of $193,667 accrued charged to this cause. The 
probability is that the greater part of this amount was 
chargeable ‘to defective hoppers. The largest item in 
the account for 1938, so far as defective equipment is 
concerned, is that involving bulk grain, and here we 
have a loss and damage of $229,200 principally due to 
leaks through floors, sides, grain doors, etc. Getting 
down to defects more commonly associated with those 
mentioned above we. find that sugar was damaged to 
the extent of $67,646 last year and this is divided equally 
between snagged sacks, damage account of wet from 
leaky roofs and contamination due to cars not having 
been properly cleaned. 

The fruit, melon and vegetable group cost carriers 
approximately $100,000 account of defective equipment, 
and with the exception of watermelons I think it is a 
fair statement to make that the bulk of this damage is 
brought about because of improper refrigeration or pro- 
tection against frost due to leaky car doors or ice plugs, 
that is, doors and ice plugs that do not fit snugly. 

There is, perhaps, as you gentlemen know better than 
any other group of railroad men, a tremendous number 
of cars, both insulated and non-insulated, in service to- 
day that are not suitable for the loading of all com- 
modities, and because of this situation there is a greater 
need than perhaps ever before for care in selecting cars 
for the commodity to be loaded. To what extent the 
car man can interest himself in this selection program. 
I am not sure, but I do believe it is a subject which you 
might with profit docket in order that the subject itself 
might be given the consideration due it by such organ- 
izations as has to do with this matter, particularly the 
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Freight Station Section of the A. A. R., the Superin- 
tendents Association and any others that are responsible 
for the careful selection of equipment for the particular 
load intended. 


Improperly-Fitted Refrigerator Car Doors 
and Hatch Plugs 


For the past several years, and at the present time. 
all lines engaged in handling fresh fruits, melons and 
vegetables in volume are being confronted with a grow- 
ing number of claims for damage allegedly due to im- 
properly refrigerated cars; the failure being charged to 
the fact that daylight is observed over or under the 
padded side doors or padded ice plugs. Our freight 
claim officers are inclined to challenge this complaint 
on the theory that any such infinitesimal amount of out- 
side air seeping into cars through these openings could 
not possibly affect the inside temperature of cars. There 
is a great deal of expert opinion on the other side of 
this problem, and it is, therefore, quite important that 
this particular feature be given the attention of car men 
having to do with the maintenance of all insulated equip- 
ment. 

Another very troublesome feature which perhaps does 
not run into extensive money damage, but does cause 
no end of controversy is the failure of many present 
day refrigerated cars to protect the contents against ex- 
cessive cinders when shipments move under ventilation. 
In a long discussion with a large shipper recenfly the 
statement was made by him that there is a wide differ- 
ence in the size of the mesh of screens placed in the 
car bunkers for the purpose of keeping out cinders. If 
this is true the carriers could save the payment of many 
claims, and especially the complaints from many claim- 
ants, by having these screens renewed with a mesh as 
small as possible without interfering with the ventilation 
qualities of the car. 

With respect to the matter of damage associated with 
defective and inadequate running gear. This may not 
be the right designation, as I think the draft rigging is 
perhaps the most important part of a car so far as its 
relationship to damage to freight is concerned. To ap- 
preciate the importance of draft gear we must again 
refer to our statistical analysis of the loss and damage 
account from which it is observed that out of the 217 
million dollars expended in 1938, causes that have to 
some extent a close connection with the draft gear ac- 
count for approximately 12 million dollars, or consider- 
ably more than one-half of the entire account. "These 
causes are listed as unlocated damage together with im- 
proper handling in trains, yards or stations. 

It is doubtful whether the average train man, whether 
he be employed in terminal or road haul work, has much 
detailed knowledge of the mechanisms of a draft gear, 
and especially is he in the dark on the fact that when 
the impact received in switching reaches four miles per 
hour, or thereabouts, even the most modern of our draft 
gears close and shocks in excess of this amount are 
taken with practically the same effect as though no draft 
gear protection was furnished at all. 


Prompt Repairs Are Essential 


With further reference to the matter of damage asso- 
ciated with defective and inadequate running gear, I 
would be remiss in my duty if I failed to commend your 
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organization on what has been done during the past 
few years to overcome unnecessary delays to loaded cars 
through organizing at important terminals, particularly 
at interchange points, the prompt repair of cars that are 
cut out by inspectors in connection with rules govern- 
ing the interchange of equipment. This, of course, is 
particularly applicable to carload shipments of perishable 
freight where failure to maintain schedules almost uni- 
versally results in a claim for either deterioration or 
market decline. 

There are many other angles to the relationship be- 
tween loss and damage and equipment which my time 


will not permit an enlargement upon, but I will be more 
than satisfied if through this brief summary of the situa- 
tion an active interest is initiated among the membership 
of your organization to the possibilities of the rank and 
file of your membership being in position to improve 
the services of the railroads, which serves a double 
purpose, i.e., satisfying patrons and is economical to the 
railroads through the prevention of loss and damage. 
There was never a time in our whole history when im- 
proved service and satisfied patrons was of greater im- 
portance than today due to the competitive forms of 
transportation we are undertaking’ to cope with. 


Report on Interchange 


After careful consideration of many questions sub- 
mitted, your committee makes the following recom- 
mendations for rule changes, or interpretations: 


A. A. R. Rule 3 


Question: Referring to Rule 3, sec. (c), items (7), 
(8), and (9), do these paragraphs as now written pro- 
hibit the application of connections between the operat- 
ing lever and the coupler, composed of links, clevices, 
etc., on cars built new or rebuilt after Aug. 1, 1933? 

Answer: No. See Par. (8). However, we recom- 
mend that Par. (9) be revised to read: “Coupler oper- 
ating LEVER of the rotating type handle (which pulls 
out and up through an arc, similar to type shown on 
Plate B of the United States Safety Appliance Specifica- 
tions) AND connected direct with coupler lock or lift 
without the use of links, clevices, clevice pins, or chains, 
required on all cars built new or rebuilt on or after Aug. 
1, 1933. From owners." 

Reason: Note 1. The word “rigging” of old Sec. (9) 
is changed to "LEVER" to clarify, and our suggested 
change sets forth that the rule now clearly applies to the 
direct connections as well as the levers. Note 2. Plate 
B of USSA Specifications conflicts with current stand- 
ards, inasmuch as it shows the use of clevices, clevice 
pins, and links, and further, the present rule does not 
cover cars built new or rebuilt after Aug. 1, 1933. 


A. A. R. Rule 4, Section (G), Item (3) 


Question: Many cars reach interchange with side door 
operating levers, door guides, front and rear stops broken 
or missing, and many cards are being issued to cover 
where there is no associated door or car damage. Ques- 
tion arises as to whether or not these missing or broken 
door devices are damaged by unfair usage, or due to 
defective material or weak design of the particular 
device. What action should be taken? 

Answer: Appreciating the difficulty at points of in- 
terchange, and in order to expedite movement of cars 
and eliminate carding, your committee recommends rule 
change as follows: "Rule 4, Sec. (g), Par. (3): Defect 
card shall not be required for damaged push pole pockets, 
door operating levers, stops (front or rear), or bottom 
guides, door hangers, or parts thereof, when not directly 
associated with other delivering line damage." 

Reason: To eliminate excessive carding for such dam- 
age and expedite interchange. 


A. A. R. Rule 4, Par. (6) 


Question: Having had so much trouble with the ap- 
plication of Rule 4, so far as it affects holes cut in cars 
for load securement in the past, and considering that 
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the revision of Rule 4 as now proposed in Circular 
DV-952, dated 5-29-39, does not cover holes cut in sides 
or ends of composite cars, a specific provision should 
be made to cover, to eliminate delay and controversy 
at interchange. 

Answer: Your committee concurs and recommends a 
new paragraph be added to Rule 4, as new Sec. (7), 
reading: "Wood sides or ends of gondola cars: Holes 
bored or cut exceeding 3 in. any direction." 

"Reason: To clarify rules. 


A. A. R. Rule 23, Section 111, Page 82 


Question: A member submits request that the building 
up of axle collars be prohibited, and submits joint state- 
ments showing eight such built up axles removed from 
foreign cars, covering sixty days' period record, show 
edges of collars broken away and seams at bottom of 
collar fillets, and other conditions developed which war- 
rant the elimination of authority to so build up axles. 

Answer: Your committee recommends that the au- 
thority now granted in Rule 23, Sec. 111, be eliminated 
and provide that axle collars should not be built up by 
welding. 

Reason: The information developed and presented in- 
dicates a dangerous condition, conducive of hot boxes 
and burnt off journals, which should not prevail. 


A. A. R. Rule 3, Item (11) 


Question: In event a container car carrying a defect 
card, Rule 32 damage, is delivered in interchange with 
container missing, is such container cardable? 

Answer: No. See Rule 32, Page 101, Interpretation 
Question 2. In such case car owner should trace for 
container. 


A. A. R. Rule 49, Location (D) Card Receptacle 


Question: Considering the many new cars now going 
into service, and the hazard incident to locating defect 
card receptacles when placed under car, should we not 
suggest a definite location on the exterior of car? 

Answer: Your committee recommends that the last 
sentence of Rule 49 be changed to read: “When recep- 
tacle is used, same must be in accordance with A. A. R. 
recommended practice specification, applied one per car, 
located on exterior of car, preferably under car num- 
bers at B end, right side of car, not more than 5 ft. 6 in. 
from top of rail." 

Reason: To expedite the inspection of cars at inter- 
change points, and in the interest of safety of inspectors. 


A. A. R. Rule 58 


Question: 'There seems to be a conflict as between 
Rule 3, Interpretation 4, Rule 58, and I. C. C. regula- 
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tions governing the interchange of cars. Can a loaded 
car be rejected if offered in interchange with end of 
train line broken off, angle cock and hose missing? 

Answer: No. Repairs can and must be made without 
movement of car. 


A. A. R. Rule PC-7, Item (J) 


Question: There seems to be an error in present rule, 
in that it is not definite in the provision as to what must 
be done with UC brake valve out of date. 

Answer: Your committee agrees, and suggests that 
the words “must be cleaned” be added after the words 
“standard markings” in Sec. (j), first paragraph. 

Last year the committee made certain recommenda- 
tions pertaining to making greater efforts toward com- 
plying with regulations adopted by the Association of 
American Railroads, and as a reminder we would again 
urge that more care be exercised in connection with the 
following details: 

1. Accept responsibility for fire damage, flood dam- 
age, clam shell damage, Rule 44 damage, etc., by attach- 
ing defect cards to cars at the time and place where such 
damage originates, and thereby saving time and delay 
at interchange points. 

2. Attach defect cards to cars at interchange points, 
and refrain from running cars with delivering line 
defects on record, which results in misplaced responsi- 
bility, and which is contrary to the intention of the 
A. A. R. interchange rules. 

3. Make greater efforts to prevent cars from which 
loads have been transferred account being in defective 
condition of the car, from continuing in service with- 


out repairing the defects which caused the transferring 
of the load. . 

4. Make greater efforts to repair cars for loading by 
thorough cleaning and removal of residue, including band 
wire, blocks, etc. 

5. See that cars offered for loading are in suitable 
condition for the load of the particular commodity for 
which they have been ordered ; also make greater efforts 
to insure that material being loaded in open top cars is 
secured in accordance with the A. A. R. Loading Rules. 


The report of this committee, containing recommenda- 
tions for considerations by the A. A. R. Mechanical 
Division was signed by Chairman M. E. Fitzgerald. 
master car builder, C. & E. I.; J. E. Mehan, assistant 
to superintendent car department, C. M. St. P. & P.; 
H. E. Wagner, division car foreman, M. P.; A. C. 
Browning, representative A. A. R. Mechanical Division; 
W. A. Emerson, general master car builder, E. J. & E.: 
E. G. Bishop. general car foreman, I. C.; F. McElroy, 
Union Tank Car Company. 


Discussion 


[Rule changes or interpretations included in this re- 
port were approved by the association for submission to 
the A. A. R. Mechanical Division, with the exception 
of changes in three Rules No. 66, 68 and 84, which were 
either eliminated or deferred until next year's report. 
On account of space limitations, these three items are 
not included in the present abstract of the committee's 
report.—Editor.] 

(The committee report was accepted.) 


Report on Car Construction and Maintenance 


The committee, after reviewing the many details con- 
nected with our subject, has been unable to develop much 
that could be deemed of value to the association at this 
particular time; however, the following recommendations 
are submitted for consideration: 

Passenger Equipment: It is recommended that over- 
head water tanks be equipped with standard connections 
to permit access to them from both sides of the train. 

Freight Equipment: It is recommended that considera- 
tion be given to prohibiting in interchange cars equipped 
with push-down type release lever, known as the Carmer 
type, as it is our opinion that the above type of pin lifter 
contributes to break-in-twos of freight trains. 

On some tank cars it is necessary to place the jack 
under the sills in order to jack them, which is not only 
dangerous, but requires considerable time to do the work. 
Suggest consideration be given to an additional allow- 
ance in price for jacking this type of car, also that future 
tank cars be constructed with outside jacking plate at 
body bolster. 

We continue to have trouble and complaints about 
drooping couplers. It is the opinion that this particular 
difficulty can be eliminated if the present type of cast 
steel yoke is changed so the butt of the coupler will shove 
into a pocket. There is considerable wear in draft keys. 
slots in center sills and the slot in the coupler, which 
allows coupler to droop, and it is the thought that if 
the yokes are made as shown in the drawing, the ob- 
jectionable condition would be pretty well taken care of. 

The report was signed by Chairman J. McMullen, 
superintendent car department, Erie; C. Claudy, master 
car builder, Grand Trunk Western; W. A. Bender, 
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master car builder, Alton; J. R. Hayden, superintendent 
car department, Missouri-Kansas-Texas, and J. E. Kee- 
gan, chief car inspector, Pennsylvania. 


Discussion 


With regard to the recommended provision of jack- 
ing plates at tank car body bolsters, one member called 
attention to the fact that these jacking plates are already 
called for in the specifications, and another member con- 
firmed the committee's suggestion that it would be a good 
idea to allow an additional price for jacking tank cars 
by the more difficult and dangerous method of placing 
jacks under the sills when outside jacking plates are not 
provided. 

A member from the C. B. & Q. said that the modern 
coupler is unbalanced and any slack in the coupler shank 
connection to the yoke, as mentioned by the commit- 
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tee, tends to permit the coupler to hang down and create 
the hazard of a possible train break-in-two. He stated 
that once a coupler head starts to droop slightly, subse- 


quent service shocks keep driving it down until a danger- 
ous condition exists. 
(The report was accepted without recommendations.) 


Billing for Car Repairs 


The following is report of the Committee for Billing 
of Car Repairs, covering opinions of the members as 
expressed by replies received, as amended unanimously 
by the members present at the meeting held at Chicago, 
June 26th. 

Some of the questions submitted to this committee have 
been referred to the Committee on Interchange, with 
such comments as represented the views of the members 
of this committee. It was felt that these questions were 
more properly subjects for the consideration of the inter- 
change committee, and were such that their views might 
differ considerably from those of this committee. 

No. 1—Rule 3: Q.—Would industrial and other non- 
interchangeable cars be exempted from the requirements 
of Sec. (b) (1)? 

A.—Yes. Exemption from the requirements of Sec. 
(b) (2) would automatically cover Sec. (b) (1). 

Rule 3 provides interchange cars built new on or after 
January 1, 1935, or rebuilt on or after August 1, 1937, 
must be equipped with No. 15 or No. 3 A. A. R. Stan- 
dard brake beams. This rule also permits acceptance in 
interchange in initial movement from manufactured to 
destination of industrial or other cars not intended for 
interchange without meeting requirements of Rule 3. 

No. 2—Rule 8: Q.—When repairs are made which are 
classed as temporary, is it necessary to furnish billing 
repair card when such repairs are not listed in Rule 108? 

A.—Repair card must be furnished for all repairs 
made, except items listed in Rule 108, as outlined in 
first paragraph of Rule 8. 

No. 3—Rule 16, 3rd Par.: Q.—While cars are sten- 
ciled “New Std” could car owner present claim for wrong 
repairs when repair card shows the former standard ap- 
plied and removed? 

44.—Yes, provided such claim was properly supported 
in accordance with requirements of interchange rules. 

Recommended: that this paragraph be revised to pro- 
vide for stenciling actual location of new standards. 

Reason: If this is done the location at which new 
standards have been applied will be automatically pro- 
tected against wrong repairs. 

No. 4—Rule 17 (C) (4): Q.—In the event of chang- 
ing draft gear stenciling is it the intent that the actual 
type of gear will be stenciled, or the words “A. A. R. 
Approved ?” . 

Recommended: that this paragraph be clarified to 
specify the stenciling to be applied when first applica- 
tion of A. A. R. approved gear is made to cars stenciled 
for draft gear. Would the words "A. A. R. Approved" 
suffice, or should the name and type of gear be sten- 
ciled on car? 

No. 5—Rule 23, Int. (3) : Q.—Does this prohibition 
against changing coupler size or design by welding in- 
clude welding plates to 812 in. butts to bring them to 
916 in.? 

A.—Yes. As the answer specifies that size or design 
of coupler cannot be changed by welding. 

No. 6—Rule 23, Int. (3): Q.—Can couplers with 
pieces welded to sides be arbitrarily scrapped at owner's 
a not otherwise defective? 

—No. 
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No. 7—Rule 32, Item (P) and Sec. (B) (3): Q.— 
Would safety appliances on tank cars damaged by opera- 
tions covered by this item be owner's responsibility if 
car is not damaged to the extent shown in Rule 44? 

A.—If car is not damaged to the extent shown in 
Rule 44 all defects (including safety appliance defects) 
would be owner's responsibility. 

No. ó—Rule 49, Sec. (A): Q.—In the event of a re- 
ceptacle being R&R account other repairs, would it be 
satisfactory to re-apply it at same location when such 
location does not conform to Section (a)? 

Recommended: That note be amended to specify pro- 
cedure to be followed when receptacle is R&R on ac- 
count of other repairs. Note in question now reads as 
follows : 

"Suitable receptacle referred to above may not be 
initially to or relocated on foreign cars except with 
consent for car owner." 

No. 9—Rule 66, Item 12: Q.—Does this mean that 
hollow or corrugated back wedges should be scrapped 
when found in foreign cars, irrespective of whether they 
can be condemned under Sec. (k) of this rule? 

Recommended: 'That the first paragraph of this item 
specify whether or not such wedges can be arbitrarily 
scrapped at owner's expense. If they should be so 
scrapped, we also recommend that Rule 65 show whether 
or not owner can be billed for the replacement of such 
wedges when changed in conjunction with the renewal 
of wheels and axles for which the delivering company is 
responsible. 

No. 10—Rule 87, Sec. (D): Q.—Tank car running 
board is partially renewed and repair card shows 1% 
in. thick applied, but does not show thickness of board 
removed. Owner claims withdrawal of charge on basis 
of 134 in. being proper repairs to comply with safety 
appliance regulations as per page 113 of the A. A. R. 
issue of U. S. Safety Appliances revised to January 1, 
1935. Should repairing line withdraw its charge or 
should owner be required to furnish joint evidence to 
determine one or other of the following facts: 

(1) That car was stenciled as built after May 1, 1917. 

(2) That if car was stenciled as built prior to that 
em the remainder of the running board was 1% in. 
thick. 

(3) That 174 in. was recorded on the repair card, 
while 134 in. was actual applied. 

A.—Repair card in itself is not sufficient evidence of 
improper repairs, therefore claim of improper repairs 
must be supported by joint evidence executed in accord- 
ance with requirements of Interchange Rule 12. 

No. 11—Rule 107 and Note Following Item 14: Q.— 
Can labor be charged for side bearings and center plates 
if material charge for bolster is made per item 188-B, 
Rule 101? 

A—No. Note following item 14 of Rule 107 applies 
only to cast steel bolsters. Item 188-B of Rule 101 
covers a composite bolster and charge should be on weight 
basis, including weight of center plate and side bearings; 
no extra charge permissible for rivets securing these 
items. 

No. 12—Rule 107—2nd Note Following Item 48: Q. 
—Does this apply to yoke support bolts or rivets, or 
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only to bolts and rivets which might have been removed 
in order to remove the long cross key irrespective of the 
yoke support? 

A.—No. Only to the R&R or R of angle or plate 
used to prevent draft key from moving out of place. 

No. 13—Rule 108 (A): Third item from the end of 
this section reads as follows: “Turnbuckles tightened 
(other than body truss rods)." 

Recommended: That item covering turnbuckles be 
amended to permit labor charge for tightening anchor 
tank band turnbuckles in addition to body truss rod 
turnbuckles. 

Reason: This is a substantial operation usually, for 
which labor should be allowed. 

No. 14—P. C. Rule 10, and Note After Item 5: Q.— 
Is the Note under Sec. 5 intended to apply to all items in 
this rule? 

A—Yes. 

Recommended: That note be relocated below item 6 to 
clarify the intent. 

No. 15—P. C. Rule 22: Q.—Is it the intent of the sec- 


ond note at the end of this rule that forgings and iron or 
steel castings will be charged and credited on weight 
basis at the prices per pound in Rule 101? 


A.—Yes, provided they do not come within the pro- 
visions of Rule 105. 


No. 16—P. C. Rule 22—4th Note on Page 317: Q.— 
Can charge be made for repairing a passenger brake 
beam not RSS&T? 


4.—Yes. Charge on basis of actual material applied 
less scrap credit at $0.005 per Ib., plus actual labor for 
removing, repairing, and replacing beam. 


The report was signed by Chairman D. E. Bell, A. A. 
R. instructor, C. N.; B. J. Jamison, assistant supervisor- 
car inspection, Southern; R. W. Hollon, chief A. A. R. 
clerk, C. B. & Q.: E. S. Swift, assistant chief clerk, 
Wabash; W. E. Henley, general foreman car depart- 
ment, I. C.; and W. J. Burns, mechanical inspector, 
General American Transportation Corporation. 


(The report was accepted) 


Private Car Operation Helps Railroads and Shippers 


By Leroy Kramer 


After explaining how private car companies happened 
to be developed and what functions they perform, Mr. 
Kramer closed his address with the following remarks: 

Many times it has been claimed that the private car 
industry is a leech upon the railroads and that the 
service rendered by the*private car companies could be 
better handled if operated directly by the roads. 

Neither of such claims is, in my opinion, based upon 
a thorough knowledge or understanding of the subject. 
On the contrary, it is my opinion that the railroads could 
have saved a huge amount of investment and consider- 
able yearly operating expenses, if they had not indi- 
vidually provided as many cars for themselves as they 
have in the past. It has been their practice to generally 
provide enough various types of cars to protect their 
maximum requirements. It would have been better 
if they had provided enough to protect their normal re- 
quirements but had allowed private car groups strategic- 
ally situated to supply the excess requirements of certain 
classes of equipment to certain groups of roads whose 
seasonal needs did not conflict. 


Private Companies Reduce the Need for 


Surplus Car Equipment 


Do not mistake this proposition as suggesting a na- 
tional pooling of equipment. There are too many diverse 
types required in different parts of the country and too 
much inertia in the handling of large groups of equip- 
ment, to believe that any car economy would result from 
a national pool. On the other hand, if a few well-organ- 
ized, well-run, financially-stable private car companies 
could supplement the railroad equipment in various dis- 
tricts during various seasons, it would reduce the need 
for some of the surplus requirements and would better 
serve the districts which could call upon these companies 
for their unusual demands. . 

Much of this type of private car operation, either by 
districts or by industries, is now undertaken by existing 
private car companies, some of them having been or- 
ganized by the railroads themselves, to protect more ade- 
quately certain branches of their service. These same 
types of companies could have added box cars, stock 
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cars, and open type equipment to their fleets and by 
reason of their closer contacts and knowledge of require- 
ments in the various districts in which they operate, 
brought about an economy in the use of equipment not 
now possible. 

The above thoughts have been expressed without any 
idea that they will be adopted but there is much food 
for thought at this time and in the future, if the railroads 
are to be brought to the most efficient operating degree. 
The last two decades have shown conclusively that the 
railroads no longer have a monopoly. There are other 
forms of transportation, and while I agree that these 
forms of transportation have been unduly subsidized by 
the public, yet I cannot believe that they are to be ig- 
nored or eliminated. 

Thus it becomes incumbent upon railroad manage- 
ments as a whole, to consider seriously any and every 
feature of their operating problems with the view of 
bringing about the most satisfactory, complete and eco- 
nomical service to their patrons. In this object there 
is no doubt but what the private car companies can be 
of tremendous benefit. 


Competition Causes Changes in Railroad 
Transportation Methods 


Looking ahead, it is apparent that competing forms of 
transportation have imposed upon the railroads the neces- 
sity for changing their methods. All sorts of ideas have 
been presented, some of which are sound, but many are 
desperate attempts to “wish” traffic back on the rail- 
roads. This form of wishful thinking cannot accom- 
plish results. 

Referring to the high class merchandise freight which 
has so largely gone to the trucks, a survey was made in 
Chicago recently to determine whether those shippers 
now using trucks would go back to the railroads with 
equal rates and equal time of delivery. Over 200 shippers 
were contacted and in only one case did the shipper agree 
that he would return to the railroads on an equal basis. 
All the others said that either they must get better rates 
or better service before they will give up the convenience 
of trucks. Therefore, in this battle of highway transpor- 
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tation against railways, it is best to face the truth and 
I advise you car department officers to begin learning 
about the maintenance of trucks. Some railroads have 
already engaged in truck transportation and others have 
stock interest in trucking companies. The latter case 
is similar to certain railroads having stock interest in 
private car companies handling railroad cars. The effect 
is the same, In other words, the railroads are now giv- 
ing the shipper what he wants and I can foresee a much 
increased co-ordination between the railways and high- 
way transportation in the future. 

The principal object of operating railroads is to make 
net earnings. If they can make money by the use of 
buses or trucks in co-ordination with rail service, it is 


time to use imagination and work out such a plan. For 
many years the word "transportation" referred almost 
exclusively to railroad transportation. Today it simply 
means getting products from one part of the country to 
another in the cheapest possible way. In the Railway 
Age of September 30, is the following pertinent state- 
ment. “The shipper diverts his goods from railroad to 
barge or truck—not because barges and trucks are less 
costly, but because they are less expensive (an im- 
portant distinction )." 

The private car industry today stands ready to give 
freely of its equipment, organization, engineering talent 
and imagination to provide better and cheaper ways for 
shippers to handle their products on the railroads. 


Report on Painting 


During the past nine years we have witnessed a revo- 
lution in passenger-car painting. The advent of air 
conditioning in 1930 brought a new era of interior design 
and decoration made possible by the cleanliness resulting 
from this pressure ventilation. The installation of the 
first streamlined train in 1934 revolutionized the exterior 
painting of passenger cars and locomotives. Now this 
new era in painting is very important to the railroads. It 
is wielding a tremendous influence in renewing the in- 
terest of the American public in railway travel. 

Today, the railroads are more than ever endeavoring 
to have their equipment meet with popular approval. In 
the past nine years more than 11,500 passenger coaches 
and Pullman cars have been equipped with air condition- 
ing systems. During the years 1934 and 1938, 85 new 
streamlined trains were placed in service, and many more 
have been added this year. Tomorrow, if monetary fac- 
tors are favorable, it is expected that not only will there 
be a marked stepping up in the purchase of new equip- 
ment of light-weight construction, but there will also be 
a marked increase in the rehabilitation of existing equip- 
ment. 

This new era in painting has, of course, increased 
the work and responsibilitv of the painter and con- 
fronted him with many new problems. Not only has 
the entire scheme of painting been revolutionized, but 
the car builders have employed new metal and alloys and 
other materials that require different treatment and care 
than do the old ordinary steel and wood surfaces. Most 
of the roads have adopted their own individual outside 
color scheme for passenger cars, discarding the Pullman 
color that predominated for years. Today, we see red 
cars, gray ones, blue, green, vellow and nearly every 
color of the rainbow that will attract the eye. Due to 
high-speed, constant cleaning and the desire to keep the 
new trains in tip-top condition, means that thev will be 
shopped oftener than is customary with the older cars. 
And shopping these trains presents problems because in 
many cases it will be hard to match the new colors or 
touch them up without creating a spotted leopard effect. 


Modern Bright Colors Introduce Problems 


The new era of railroad painting has also made the 
passenger car cleaning problem more important than 
ever before. Trains with bright colors must be kept 
constantly spick-and-span or they lose their appeal. The 
washing of these new cars more frequently than was 
necessary with the older cars, will, of course, subject 
them to more abvse because washing tends to mar a car 
and destroy its finish. The problem therefore will be 
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to keep the cars clean without harming their finish. In 
this connection, it seems that the old oxalic washing 
method will have to be discontinued because the streaks 
and burns caused by that material are more noticeable 
on the new era cars than on the older cars. Undoubt- 
edly, the manufacturers, painters and chemists will 
eventually find a harmless substitute for oxalic acid. 

That the railroads fully appreciate the importance of 
properly decorating and painting their equipment is 
apparent. Few new passenger-carrying cars are turned 
out today, in the interior design of which competent 
talent in the interior decorators art is not consulted. 
However, while consultant designers have been utilized 
to good purpose, it is questionable whether the railroads 
are affording their own painters the opportunity to he- 
come properly acquainted and educated to meet the 
changing conditions in the painting field. 

While consultant designers are valuable in injecting 
new ideas, and avoiding violations of good taste and the 
creation of depressing effects, it is the painter, after all. 
who does the actual work and who has to maintain the 
job throughout the years to come. 

Many people, including some railroad officials, think 
of painting as a thing anyone can do—and almost every- 
one has tried. Real painting is an art, a business of 
high skill learned only after years of apprenticeship and 
practice. The reliable painter and decorator makes paint- 
ing his life work; he knows the fundamentals of his 
profession, keeps abreast of modern methods and is 
acquainted with the modern paints and decorative ma- 
terials which are the proud achievement of American 
chemistry and mechanical production. 


Railway Equipment Painting Supervision 
Trends Downward 


While the status of painters in general throughout 
the country has tended to rise during the past few years, 
railway equipment painting seemingly has headed down- 
ward, especially on certain railroads. On some railways 
the painting department has lost its identity, the work 
rightfully belonging to master painters is being handled, 
or rather attempts are being made to handle it, by men 
who don’t know even the fundamentals of painting. 
Master painters who formerly attended meetings and 
exchanged ideas with other master painters to the benefit 
of all, are now conspicuous by their absence. While un- 
doubtedly much of this downward trend in the super- 
vision of railway painting is chargeable to the depression, 
there still remains the thought that some of it is due 
to the lack of proper understanding on the part of rail- 
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road executives as to the importance of painting. That 
railroad painting supervision should be allowed to de- 
teriorate during this new and important era in equipment 
painting is queer to say the least. 

In the matter of ordinary house painting, conditions 
became so bad that painters license laws were passed 
during recent years in at least five states. It was found 
that every Tom, Dick and Harry who owned a brush, 
wheelbarrow and step ladder was a painter contractor, 
doing inferior work, using imitation paints, gasoline in- 
stead of oil or turpentine, and doing the whole job cheap. 
Only it happened that home-owners didn’t find such jobs 
very cheap after all. To remedy such conditions, Wis- 
consin, for example, requires contractors and painters 
to be licensed, and they must pass an examination be- 
fore their license is granted. Furthermore, if inferior 
work is done by a licensed painter, or if poor material 
is used, a home-owner reports to the state inspector who 
can revoke the contractor’s license, compel him to do 
the job over, or he gets no pay for the original work. 
Consider this protection for home-owners and then think 
of the protection that a railroad will get that belittles 
and ignores its painting department. You will naturally 
expect that the painting work on such railroads will be 
poor and costly. 


Twelve Million Dollars Worth of Paint in 1938 


The painting bill on railroads runs into large sums 
of money. The Class I railroads of the country in 1938 
purchased over twelve million dollars worth of paint 
and allied materials. And 1938 was a year of very low 
purchases. On one railroad it was found that in the 
shopping of 846 passenger-train cars during the three 
years 1936 to 1938, painting work took 17 per cent of 
the total direct labor and material cost of the repairs. 
This same road in 1938 spent over a quarter of a mil- 
lion dollars in direct labor only to clean its ‘passenger 
cars at terminals, Isn’t it evident from these figures 
that the painter is responsible for the wise spending of 
large sums of money? Isn't it apparent that he can be 
the cause through ignorance of the hidden waste of 
large sums? 

Railroads are constantly being confronted with paint- 
ing problems that tax the ability and ingenuity both of 
the painter and the chemist. Recently certain coast-line 


passenger cars on The Milwaukee Road developed red- 
dish brown streaks in their outside finish, that pro- 
gressed diagonally from the lower forward corner of the 
windows and below the felt rail. After considerable 
study and many tests, the cause of these streaks was 
determined. The discharge from the alkali blow-off of 
the locomotive condensed on the sides of the cars par- 
ticularly along the windows. This dissolved the iron 
compounds, mostly iron oxalate, which had been formed 
by oxalic acid scepage around the brass and steel win- 
dows from previous washings of the cars. When the 
accumulation reached a sufficient quantity it was thrown 
out alongside of the car in streaks. The tests also showed 
the necessity of using alkali resistant varnish on the ex- 
terior of Milwaukee Road cars. The foregoing is a 
splendid example of the need for close co-operation be- 
tween the railroad painter and the chemist. 

In the foregoing paragraphs I have tried to point out 
the importance of railroad painting with the hopes that 
railroad officials will understand and appreciate its im- 
portance, and endeavor to build up, rather than tear 
down, the painting organization on their roads. Need- 
less to say, a well-organized and properly conducted 
painting department is in a position to save a railroad 
much money, and enable it to maintain its equipment 
in the condition the public wants and expects. Many of 
the traveling public today regard an unsightly passenger 
car as being unsafe, which is certainly a poor advertise- 
ment for railroads which are constantly advertising 
safety first. 

The report was presented by L. B. Jensen, passenger 
shop superintendent, C. M. St. P. & P. 


Discussion 


While little time was available for the discussion of 
this report, the consensus was that, in view of the im- 
portance of utilizing the most efficient methods in paint- 
ing railway equipment and the growing responsibility 
which rests upon painting supervisors, the association 
should lend them every encouragement to attend and 
participate in its annual meetings, until such time as a 
separate group or organization can be formed to con- 
sider exclusively the technical problems of paint ma- 
terials and their application. 

(The report was ordered printed in the minutes.) 


Shop Operation, Facilities and Tools 


In its report for the year 1938 your committee dealt 
briefly on the subject, Facilities for Freight Car Repair 
Shops, and in this report we desire to submit, for your 
consideration, our recommendations covering the facil- 
ities and practices relating to the operation of shops han- 
dling the machining of wheels and axles. 

At the outset your committee wishes to dwell somewhat 
on facilities which would be considered for the success- 
ful and economical handling of this important phase of 
car maintenance. 

The size and location of the shop is naturally depend- 
ent on the amount of equipment required to turn out 
the quantity of wheels and axles needed to supply the 
requirements. On some railroads, where work of this 
class is carried on at more than one shop point, it may 
be found economical to concentrate the work by centering 
it at a lesser number of shops, preferably one shop. 

Where the output of a wheel shop is sufficient to war- 
rant the expenditure, the equipment should consist, aside 
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from the necessary lathes for turning of axles, boring 
mills and wheel press, of a lathe used exclusively for rolling 
of journals, Such a machine will be found to result in 
saving of wear on axle lathes proper which occurs where 
the rolling of journals is done on the same lathe on which 
the machining is carried on. Also, it will be found that 
better workmanship and increased output will be ob- 
tained. 

Your committee further recommends that where the 
operation is sufficient to warrant doing so, the dismount- 
ing of wheels be confined to a press used exclusively for 
such an operation as it will save the mounting press from 
Be severe stresses caused by starting a wheel from the 
axle. 


Arrange Machines for Minimum Handling 
of Wheels and Axles 
The arrangement of machines in a wheel shop should 
be such, as far as possible, as will permit of minimum 
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amount of handling of wheels and axles.. The use of 
overhead cranes or electric hoists on mono-rails is ad- 
vocated especially for the handling of axles to and from 
machines. The storage space for axles should preferably 
be where an overhead crane or mono-rail can be used 
to convey the material into shop with the least amount 
of travel. The rolling of loose wheels to and from ma- 
chines is practiced in many of the wheel shops and as 
the men handling such work are usually expert, this 
method of handling is probably less costly than where 
other methods are resorted to. Likewise storage space 
for mounted wheels, both incoming and outgoing, must 
be provided for and where a dismounting press is used, 
same can be located so that mounted wheels can be han- 
dled from storage through the press, the wheels and axles, 
being sorted as to scrap or serviceable, and those fit for 
further service moved to storage spaces for later move- 
ment to shop for machining and regrinding. 

A lathe for turning journals and axles without removal 
of wheels is a very useful machine and the average wheel 
shop should have such facility as it will save the expense 
of dismounting and remounting of wheels which would 
otherwise be necessary to permit truing journals of 
axle. Such a journal-truing lathe also allows for truing 
of journals when steel wheels are turned, insuring jour- 
nals being in first-class condition when wheels are re- 
turned to service. 

Greater use is being made of wheel-grinding machines, 
and economies can be effected where such machines are 
available. The grinding of cast iron wheels to eliminate 
slid-flat spots creates a considerable saving as the wheels 
would otherwise be scrapped. In the case of steel wheels 
a considerable saving in service can be made, not only in 
the grinding of wheels to remove the flat spots, but also 
in the case of steel wheels in passenger train service 
and where frequently because of the need for maintaining 
good riding qualities, it is necessary to remove wheels 
which have not been worn to the A. A. R. limits. In 
many cases of this kind, the tread contour can be re- 
stored without the necessity of grinding the flange. 

The practice of grinding new steel wheels, as well as 
those which have been turned to restore flange and tread 
contour, is worthy of serious consideration as it insures 
such wheels being concentric which is something that is 
highly important when considering the riding qualities 
so much desired in passenger-train equipment. More- 
over, the grinding of new cast iron wheels is a practice 
that is being considered more seriously and even being 
resorted to to some extent. There can be no doubt that 
concentric wheels will improve the riding of freight 
cars which is of definite importance especially with the 
increasingly higher speeds at which freight trains are 
being operated. There are wheel-grinding machines ob- 
tainable today which do all of this work very eco- 
nomically. 

In connection with improved facilities for the turning 
out of wheels, the committee desires to call attention to 
the fact that some wheel-balancing machines are already 
in use. The balancing of wheels under motive power 
equipment of high-speed trains is being carried on to 
some extent and the time is undoubtedly close at hand 
when it will be considered equally important to balance 
wheels for service under passenger-train cars. 


Study Shows Many Wheel Shops Should Do 
Better Work 


In this report your committee desires to call attention 
to the need for improving wheel shop practices, espe- 
cially with regard to insuring better workmanship in the 
turning of axles, boring of wheels and mounting of same. 
If the procedure as outlined in the A. A. R. Wheel and 
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Axle Manual is conscientiously followed, we can be 
sure of the work being performed satisfactorily. How- 
ever, your committee has information covering a sum- 
mary of conditions found within the last year at 76 
various shops selected at random in which wheels and 
axles are machined and mounted, and out of all that 
number, 27 shops were classed as carrying out good prac- 
tices and performing good workmanship; 13 of the shops 
were classed as doing fair work; 36 of the shops were 
classed as doing work which was in need of considerable 
improvement. Your committee does not have the in- 
formation as to ownership of the shops covered by the 
report, but we have every reason to feel that the in- 
formation was based on conditions as they were found. 
Without going into considerable detail it is thought that 
the members of the association would be interested in 
some of the extreme conditions found in the investiga- 
tion, for instance: 


Wheels bored 36 in. eccentric. 

Wheels bored % in. diagonal. 

Wheels bored .008 in. out of round. 

Wheels bored .018 in. tapered. 

Wheels fitted to axles where .027 in. smaller than the wheel seats. 

Finish boring wheels to fit an axle with one cut through the bore. 

Wheels finish bored by hand feed. 

Boring bar .032 in. loose in the housing. 

Wheels bored with common round-nose tool and adjusted with a hand 
hammer. 

Wheel scats turned .008 in. out of round. 

Wheel seats turned .022 in. tapered. 

Tournals being rolled that were not turned. 

Mounting gage 21 years old. 

Mounting gage % in. out of gage. 

A difference of 20 tons pressure between the recording gage and the 
indicating gage (both on the same press). 

Recording gage 50 tons light. (This gage not calibrated in 12 years.) 

Recording gage charts with markings dá in. wide. 

Recording gage charts with wheel fits shown to be 2 in. long. 

Pressing two wheels on one axle with one pressing. 

Using 3/;. in. shims in boring mill jaws. 

Mating wheels by calipering the treads instead of taping them. 

Mounting wheels 5$ in. out of gage. 

Wheel press with a 14-in. ram and a recording gage for a press with 
a 9-in. ram (both on the same press). 

Shops equipped with micrometers and the machine operators unable to 
use them. 

It is obvious to your committee, as it should be to 
everyone having to do with the machining and mounting 
of wheels and axles, that discrepancies in practices and 
workmanship can creep in unless proper inspection and 
constant supervision is maintained. From the very 
nature of the inaccuracies referred to in the foregoing, it 
is quite evident that the maintenance of the lathes, boring 
mills and presses should be given careful consideration, 
and that such machines be inspected and checked fre- 
quently, especially where the finished work is found to be 
inaccurate. 

The report was signed by Chairman J. A. Deppe, 
superintendent car department, C. M. St. P. & P.; J. H. 
Gimpel, assistant superintendent car department, Wa- 
bash; M. F. Covert, general superintendent equipment, 
General American Transportation Corporation; H. S. 
Keppelman, superintendent car department, Reading; 
P. B. Rogers, car shop superintendent, A. T. & S. F.; 
and P. F. Spangler, assistant superintendent motive 


power, St. L.-S. F. 
Discussion 


J. M. Brophy, Illinois Central, said, and this opinion 
was confirmed by other members, that desired accuracy 
in wheel and axle work cannot be expected without keep- 
ing wheel shop machinery in excellent condition and that 
the individual machines should be checked by competent 
millwrights or machinists at periodical intervals, prefer- 
ably not less frequent than once a month. 

C. P. Ripley, representing the "Technical Board, 
Wrought Steel Wheel Industry, said that the report is 
in line with the recommendations of the A. A. R, 
Mechanical Division Wheel Committee, and there is a 
gold mine for railroad men in checking the cost figures 
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for wheel service and making sure that potential service 
life is being secured. 


With regard to the use of one wheel press exclusively 
for dismounting, Mr. Ripley said that, when this is not 
available, arrangements should be made to cut out the 
gage easily when pressing off wheels. Mr. Ripley said 
that turning lathes are the most important machines in 
the shop and that the men who operate them can save 
or lose a lot of money. He urged that lathe operators 
not be condemned too quickly for work which is not up 
to the desired standards, for in many cases they do not 
have the type of machine necessary to give these results. 


Wheels must be truly round and mated. One pre- 
caution which Mr. Ripley said must be guarded against 
is the possibility of eccentric wheels due to excessive 
pressure of the driving dogs which cause the plates or 
axle to bend slightly. He said that one way to remedy 
this difficulty is to release the dog pressure slightly for 
the finishing cut, but grinding is a still better answer 
to the problem. 

Mr. Ripley called attention to the need for a combina- 


tion wheel lathe with accurate, heavy-duty grinding 
wheel attachments on the back which will permit turning 


and finish grinding a pair of wheels on one pair of cen- 
ters without changing them from one machine to another. 
He said that wheels should preferably be mated within 
.005 in. to save flange wear; that the usual method of 
measuring with a wheel tape is not sufficiently accurate; 
that the best measuring tool is a micrometer caliper 
designed to contact the wheel flange in measuring. 

One member called attention to the need for more ac- 
curate spacing of wheels on axles, since wide spacing on 
a tight track tends to produce broken flanges. Another 
member pointed to the necessity for a rapid, accurate 
wheel press gage so that mounting pressures will be 
definitely known. 

E. G. Bishop, I. C., suggested that the association 
conduct an investigation so as to develop some definite 
information regarding the desirability of grinding car 
journals instead of rolling them, which is the present 
general practice. 

In response to a question, J. A. Deppe, C. M. St. P. 
& P., said that when a single wheel shop does the work 
for an entire system, it should preferably be located at 
the center of use rather than at the center of system 
mileage. i 

(The report was accepted and ordered printed.) 


Freight Car Inspection and Preparation for Commodity Loading 


The relatively small number of freight cars built new, 
rebuilt or completely reconditioned during the past year 
and the none too bright an outlook for the future makes 
the subject of freight car inspection and preparation for 
commodity loading even more important than hereto- 
fore, and if we expect to hold for our respective roads 
the business they now have and attract new business, 
we must continue to improve our practices and provide 
our customers with better service by furnishing them 
with cars that are clean and in proper physical condition 
to carry their products to destination without loss or 
damage. 

In our report last year, we suggested that inspection 
and carding of cars for commodity loading should be 
done at main terminals or points where repair forces and 
facilities for cleaning and making necessary repairs were 
available. This recommendation is renewed and should 
be followed to the fullest extent consistent with operat- 
ing conditions. This does not mean that agents and 
other employees at outlying points should not inspect cars 
for commodity loading that are available at their respec- 
tive points. Thorough inspection and intelligent card- 
ing by qualified car inspectors at points where cleaning 
facilities and repair forces are available will, however, 
result in fewer cars being selected by agents that are not 
in proper condition for loading. 

Our report as submitted a year ago outlined minimum 
requirements as to cleanliness and physical condition of 
cars for loading the following commodities: news print 
paper; flour, sugar and other food products that do not 
require refrigeration ; furniture, doors, dressed lumber, 
etc.; bulk grain; merchandise and similar commodities ; 
rough freight, and obviously this report referred pri- 
marily to box and automobile cars that are ordinarily 
used for loading these commodities. During the past 
vear there have been no particular changes in require- 
ments as to cleanliness and physical condition of box 
and automobile cars for loading such commodities. 

Compliance with minimum requirements outlined in 
the report of this committee a year ago will further 
reduce loss and damage claims that result from loading 
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box and automobile cars that are not in proper condition. 

The following is submitted as being minimum require- 
ments covering inspection and preparation of refrigera- 
tor cars that are to be used for loading perishable com- 
modities : 

Car must be in general good condition for service as 
to trucks, sills, couplers and draít gears, safety appliances 
and other running gear parts. 

The top of the car must be examined to develop if 
the roof is in good order and that all hatch covers, 
plugs and hatch frames are in suitable condition or can 
be properly repaired before car is reported suitable for 
initial icing or loading. Ceiling must be inspected for 
openings or the appearance of a leaky roof. If mold 
on the ceiling indicates the roof has been leaky, a 
further inspection of the roof must be made to develop 
if recent roof repairs have been made correcting this 
defect. All evidence of mold must be removed. 

Floor racks must be inspected and raised, floors ex- 
amined, and existing defects repaired. ‘The floor pans 
must next be inspected and any leaks found in the pan 
or around the trap must be sealed. Car must not be 
reported suitable for refrigeration loading unless pan 
leaks can be stopped. All traps must be equipped with 
caps, cups, or some device that will insure a water seal 
that will prevent the air from the outside entering car 
when iced. All cinders, dirt, or any other substance 
must be removed from floor pans and traps and all 
drains must be fully open—this must be determined by 
passing a test stick entirely through drain pipes. 


Detailed Attention to Refrigerator Cars 


After cars have been inspected as indicated above and 
it is determined they can be conditioned for loading, the 
floor racks and the car floor must be thoroughly swept. 
and washed, if necessary; pans, traps and drain pipes 
thoroughly cleaned; side doors must be inspected: de- 
fective door padding must be replaced and sufficient door 
padding added if necessary to make doors air and light 
tight when closed. Hatch plug padding must be examined 
and renewed if defective, or necessary padding added 
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to effect an air tight fit all around. An inspection must 
be made from the inside of the bunker to determine 
that hatch plugs fit properly and that no light shows 
around the edges of any of them and sufficient hatch 
plug padding must be added, if necessary, to make a 
light-tight fit. Side doors and door headers must be 
inspected from inside cars with the doors closed and 
latched and, if any light penetrates in the car around 
doors, sufficient padding must be added to exclude all 
light when doors are closed. Door header openings must 
be plugged with hairfelt or a suitable substitute. Loose 
siding, roofing, inside lining, ceiling and fascia must be 
renailed; protruding nails must be removed; missing 
sub-floor replaced; loose or missing floor rack boards 
renailed or replaced; loose bulkheads secured or braced ; 
loose galvanized iron tank lining or tank screens replaced 
and secured; and all paper, strips, and other obstruc- 
tions, removed from all bulkhead screens or openings. 
All floor racks must be properly secured. Door rods 
and sockets at top and bottom of door must be in good 
repair to assure doors fitting tightly. Roof ventilating 
attachments must be examined and made operative. It 
is necessary that roof ventilating attachments, including 
hatch covers, seal pins and chains, hatch cover levers, 
hatch cover lock lever guides and hatch cover lever 
anchors are intact and operative. If any of these parts 
are defective or missing they must be renewed or re- 
paired before car is reported as suitable for loading. 

No car must be reported as suitable for loading in 
which offensive odors are present, or if the floor, side- 
walls, or bulkheads have been contaminated by or con- 
tain any salt, oil, grease, fats, or any other foreign sub- 
stance. Cars containing a small amount of salt, oil, 
grease or fat can usually be made suitable by washing 
their interior; this should be thoroughly done and all 
salt and grease entirely removed, as a very small quan- 
tity of salt or grease will seriously damage certain com- 
modities by contact. Floor racks should first be thor- 
oughly scrubbed with a broom soaked in soapy water, 
the racks should then be raised and the floor scrubbed 
in the same manner. After the foreign matter has been 
washed out of the car the racks and floors should be 
rinsed with clear water. 

The following formula is one of the best for washing 
cars when odors are not present: 1 gal. water (prefer- 
ably hot); 2 Ib. soda ash; 34 Ib. hydrated lime. 

The above solution to be stirred thoroughly before 
using. If the above ingredients are not available, water 
suitably strengthened with soap powder, washing pow- 
der, concentrated lye or potash can be substituted. 

After car has been washed the hatch plugs must be 
dropped into bunkers and hatch covers set in ventilating 
position, allowing a current of air to flow through the 
car through the hatchway. If possible, cars should be 
ventilated in this manner in motion when traveling from 
the conditioning track to the icing station or to a loading 
station. Side doors should remain open while washed 
cars remain on cleaning track permitting them to dry out 
thoroughly. One treatment as outlined above will usu- 
ally correct the condition of a car previously loaded with 
salt meat, lard, oil, fruits or vegetables other than onions 
or cabbage. 


Removing Persistent Odors 


Persistent offensive odors frequently are present in 
cars previously loaded with onions or cabbage if a por- 
tion of the contents are allowed to remain and decay in 
the car; also cars loaded with cheese, shrimp, oysters or 
fish are at times very hard to restore. Frequently sev- 
eral washings and fumigations are necessary to cleanse 
and purify such cars. The following solution has proven 
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very good in such cases: 1 gal. water; 114 lb. soda ash; 
V4 lb. bleaching powder (chlorinated lime). 

The bleaching powder must be stirred up in just suf- 
ficient water to make a smooth paste without lumps. 
Then reduce the paste in the full amount of water before 
adding the soda ash. The full solution should be stirred 
before using. 

When fumigation is necessary, before it is started, all 
hatch plugs must be placed tight in the hatch-ways and 
while fumigation is in progress side doors must be closed 
tight in order to retain all fumes possible within the car. 
Cars should be closed three or four hours after fumigat- 
ing fires are started. 

In mild cases the burning of two railroad fuses inside 
car will restore them. 

Frequently burning two 14-lb. sulphur candles (one 
in each end of car) will correct the condition. At times 
it is necessary to burn two additional 14-lb. sulphur 
candles if the last fumigation does not suffice. 

A more effective method than either of the above is to 
saturate one pound of waste or burlap in one quart oí 
pure turpentine and add one pound powdered sulphur, 
placing this mixture in a bucket or some vessel that will 
prevent car from catching fire. Ignite the turpentine, 
waste and sulphur, allowing the fumes to remain in the 
car.three or four hours before opening it up. 

Another good method of fumigation is to burn two 
pounds lump sulphur one pound lump Sal-ammoniac in 
a tinner's fire pot or similar vessel with enough charcoal 
or kindling to completely consume the sulphur and Sal- 
ammoniac. This will correct cases that cannot be cor- 
rected with sulphur candles or turpentine. 

Another effective method of fumigating cars is to burn 
two formaldehyde candles of the kind used in disinfect- 
ing sick rooms. These can be secured at most drug stores. 

Great care must always be taken to prevent fire when 
fumigating cars; when burning charcoal or turpentine a 
large sheet of tin or other fireproof material must be 
placed on the car floor under the fire. Formaldehyde 
candles have receptacles that must be filled with water. 


Ventilation and Heater Service-Safety 


When conditioning cars for ventilation service, they 
must receive the same inspection and repair attention as 
cars to be used for refrigeration service and, in addition 
thereto, all ice must be removed from ice bunkers. 

Instructions covering the corditioning of cars for Ven- 
tilation Service will apply to the preparation of cars for 
Heater Service and Carriers Protective Service, with 
the addition of the following: 

Kraít paper or equal, must be applied the full width 
of car on the loading space side of the bulkhead wall on 
cars equipped with Bohn, open, or slatted bulkheads, 
leaving openings for air circulation 15 inches wide from 
the floor upward and 15 inches wide from the ceiling 
downward. 

Varying methods of papering, racking and placing 
heaters in cars are in effect in different shipping sections 
for various lading, during different seasons, and this 
work must be done to suit existing local conditions as 
requested by operating department representative in 
charge of the district or loading station. 

Heated-car warning cards must be applied to door on 
each side of every car artificially heated and must be 
removed when heaters are taken out. 

When cars are equipped with heaters using either 
charcoal or charkets, all persons are warned against re- 
maining in such cars with doors and hatches closed. 
Doors or hatches must be left open for a few minutes 
before entering. 

(Continued on page 485) 
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Speed—Economy—Use—Themes at 


Locomotive Supervisors Meeting 


Deverorments in the braking of high-speed trains, both 
freight and passenger, were considered at the third an- 


nual meeting of the Railway Fuel and Traveling En- Among the subjects discussed 
gineers’ Association held at the Hotel Sherman, Chicago, : a yrs 

October 17, 18 and 19, along with the problems of fuel PSRS braking of high speed 
conservation. George J. Leahy, Republic Coal & Coke freight and passenger trains, 


Company, in an address, stressed the partnership of the 


railways and coal-mining industry and pointed out that locomotive utilization and loco- 


revenue from coal traffic of the Class I railways, is fif- motive economy devices—Many 
teen times as great as the oil revenue and questioned the 

business sense of the extensive use of the Diesel locomo- aspects of fuel economy con- 
tive. Others who addressed the convention were Lee sidered in committee reports 


Robinson, superintendent equipment, Illinois Central; 
and W. A. Hurley, assistant general superintendent, N. 


G. M. Boh W. H. Davies 
Vice-President Vice-President 
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Y. N. H. & H.; D. S. Ellis, chief mechanical officer, 
C. & O., and Roy V. Wright, editor Railway Mechanical 
Engineer, were also called upon for brief talks. 

Mr. Robinson dealt with the relationship between the 
maintenance and operation of locomotives and stressed 
the need for an outlook beyond departmental walls by 
all supervisors under present conditions. Mr. Hurley, 
who presented the operating officers’ view of fuel econ- 
omy, stressed the importance of education of employees 
to adapt them to the changing conditions which they 
must face during the coming years. Mr. Ellis stressed 
the need of coordination of the work of all departments. 
“Don’t be prejudiced or too proud to recognize the claims 
of the other fellow," he said. He also emphasized the 
need of all having to do with the maintenance or oper- 
ation of locomotives to know their power and to take 
measures to have it properly assigned. Mr. Wright 
called attention to the slowness with which men come 
to understand each other and learn to cooperate and the 
apparent reluctance with which industry in general has 
recognized the importance of the human element as a 
factor alongside materials and machinery in production. 
This, he said, is at the bottom of a whole group of prob- 
lems in the railroad business and expressed the hope 
that the association would give the human element a 
large place in its program. 

john R. Jackson, engineer tests, Missouri Pacific, 
president of the association, in opening its first session, 
reminded the members of the joint session of the four 
associations, addressed by L. W. Baldwin, chief execu- 
tive officer, Missouri Pacific, which had preceded the 
separate meetings of the four associations and recom- 


mended that such a joint session become an annual fea- 
ture of the concurrent meetings of the coordinated as- 
sociations and that, beginning with next year, the ar- 
rangements for this session be handled by a joint com- 
mittee of the groups represented. 


The New Officers 


Elected to serve for the coming year were the follow- 
ing officers: President, G. M. Boh, district road foreman 
of engines, Erie; vice-presidents, W. H. Davies, super- 
intendent air brakes, Wabash; L. E. Dix, fuel super- 
visor, Texas & Pacific; and A. A. Raymond, superin- 
tendent fuel and locomotive performance, New York 
Central. The following were elected to serve on the Ex- 
ecutive Committee for two years; J. A. Burke, super- 
visor air brakes, Atchison, Topeka & Santa Fe; E. E. 
Ramey, fuel engineer, Baltimore & Ohio; W. C. Shove, 
general road foreman of engines, New York, New Haven 
& Hartford, and W. R. Sugg, superintendent fuel con- 
servation, Missouri Pacific. A. G. Hoppe, assistant 
mechanical engineer, Chicago, Milwaukee, St. Paul & 
Pacific, and R. S. Twogood, fuel engineer, Southern Pa- 
cific, were elected to the Executive Committee. 

Summaries or abstracts of the addresses, papers and 
reports presented during the meetings follow. In addi- 
tion to those here printed, a report by the Steam Tur- 
bine and Condensing Locomotive Committee was sub- 
mitted by L. P. Michael, chief mechanical officer, Chi- 
cago & North Western. This report will appear in a 
later issue. J. B. Crawford, fuel engineer, C. B. & Q., 
presented a report on Fuel Wastes and Losses in the 
form of a list of items meriting attention. 


The Partnership of Coal Mines and Railroads 


By George G. Leahy 
Republic Coal & Coke Company 


George G. Leahy, who spoke as a representative of 
the National Coal Association, emphasized the fact that 
the interests of the railroads in the coal industry are close- 
ly related and that the two industries are largely de- 
pendent one on the other. He cited the prosperity of the 
-coal-carrying roads and the lack of prosperity of the 
roads which carry a relatively small volume of coal. He 
also made a comparison of the salesmanship of each of 
the industries to the other, from which he concluded 
that the railroads had been the better salesman. In 1938, 
for instance, the average price at the mine of railway 
coal was $1.92, while the average revenue received by 
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the railway per ton of bituminous coal hauled was $2.27. 
Furthermore, he pointed out that the railroads sold three 
times as many of their units to the coal industry as the 
coal industry sold to the railroads. Examining the trends 
in the prices charged by the two industries, he found 
that the price of railroad coal per ton, including trans- 
portation and handling, was $3.94 in 1922, while 16 years 
later, in 1938, it had dropped to $2.50, a reduction of 
37 per cent. The railroad revenue per ton of bitumi- 
nous coal had dropped during the same period from $2.36 
to $2.27, a reduction of but 3.6 per cent. 

He then showed how the railroads and the bituminous 
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coal industry had shared in effecting a marked reduction 
in railway fuel costs—the railroads, by improvements in 
locomotives and better supervision of fuel consumption ; 
the mines, by improvements in the quality of the fuel 
on the car and by reductions in price. In 1921, 162 1b. 
of coal were consumed per 1,000 gross ton-miles and 
the average cost of fuel was $4.10. In 1938, fuel con- 
sumption had dropped to 115 lb. per 1,000 gross ton- 
miles and the price per ton to $2.50. These two factors 
resulted in a drop in cost per 1,000 gross ton-miles from 
33.2 cents in 1921 to 14.37 cents in 1938. The reduc- 
tion in fuel consumption was such that the coal actually 
consumed in 1938 was 2175 million tons less than would 
have been consumed to move the same trains in 1921. 
The saving in money at the 1921 price was 88 million 
dollars and, at the 1938 price, 55 million dollars. 


A Coal Man's View of the Diesel 


Continuing, Mr. Leahy spoke in part as follows: 

“Let me refer to the use of a new medium of motive 
power by the railroad partner which is disturbing his 
coal partner; that is, the Diesel engine. 

"Perhaps the Diesel has some advantages over the 
steam locomotive, and undoubtedly the steamer has some 
advantages over the Diesel and so they may be con- 
sidered competitive in their fields. But the railroads 
must have revenue freight before they can purchase or 
utilize either the steamer or the Diesel, and there is no 
competition as between the amount of freight rcvenue 
provided by the coal industry which furnishes fuel to 
the steamer, and that provided by the oil industry which 
furnishes fuel to the Diesel. 

"The railroads received about 40 millions of dollars 
annually from the transportation of fuel oil, and about 
600 million dollars annually from the transportation of 


bituminous coal. There may possibly be a few individual 
roads who receive more revenue from the transportation 
of oil than they do from coal, and if so, they should be 
commended for exploiting and extolling its merits. But 
for the Class I railroads as a whole, the coal revenue is 
fifteen times as great as the oil revenue, and it would 
appear not only commendable but just plain good busi- 
ness sense for them to exploit and extol the use of coal. 

"Coal is returning very rapidly to favor for house- 
heating in connection with the small stoker. Every in- 
crease in the use of coal means additional revenue for 
the railroads, whereas whenever the use of oil grows to 
large proportions in any area, the oil companies con- 
struct a pipe line and keep their transportation charges 
within their family. Sometimes a railroad provides a 
portion of its right of way for the pipe line route—but. 
of course, we must not overlook the fact that by so doing 
they usually receive the haul on the pipe that deprives 
them permanently of their oil revenue. Any assistance 
which the railroads may give to extending the use of 
coal will be in the secure thought that the traffic will not 
be diverted to a pipe line after it has been developed. 

“We have seen that the railroads have put it all over 
the coal man in the reciprocal purchase and sale of their 
respective commodities, and now we find that the rail- 
roads are pikers and second-rate salesmen themselves 
when compared to the oil men. The year 1938 is typi- 
cal of preceding years. In that year the railroads re- 
ceived from the oil men revenue for transportation of 
37 million dollars, but they paid out to the oil men for 
fuel oil and gasoline 57 million dollars. Contrast that 
with coal for the same year when the railroads received 
from the coal men for transportation 511 millions of 
dollars, and paid out to the coal men for coal 174 mil- 
lions.” 


Locomotive Maintenance and Operation 


By Lee Robinson 
Superintendent Equipment, Illinois Central 


Lee Robinson, superintendent equipment, Illinois Cen- 
tral, in an address on Maintenance and Operation of 
Parts and Appliances which have to do with good com- 
bustion, emphasized the need for close co-operation be- 
tween those having to do with operation and those 
charged with the responsibility for maintenance ; indeed, 
between all departments. The time has passed, he said, 
when railroad men can afford to confine their interests 
to narrow departmental compartments; they must work 
together for the best interest of the railroad as a whole. 

He pointed out the splendid record which has been 
made since 1920—an increase in freight-train speed of 
53 per cent; in gross train load, of 29 per cent; in gross 
ton-miles per train-hour, of 96 per cent; in gross ton- 
miles per active locomotive, of 50 per cent, with a de- 
crease in coal consumption per locomotive-mile of 14 
per cent. This record, he said, is not enough because, 
with other forms of ‘transportation taking business from 
the railroads, government bodies and other organized 
interests pressing for lower rates on the one hand and 
increasing costs of labor and materials on the other, the 
only opportunity to maintain a reasonable margin of 
profit is to reduce the cost of operation. He also warned 
that the demand for more speed, both in freight and pas- 
senger service, has increased train-operating costs and 
created avenues for wasteful practice which will get out 
of bounds if not closely watched. 

Such are the problems of today. In speaking of the 
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outlook for the near future, Mr. Robinson continued in 
part as follows: “Has the conventional steam locomotive 
reached its ultimate development to meet economically 
the demands placed upon it? Can a reciprocating type 
of engine be built for higher speeds than we are now 
averaging without creating undue and damaging stresses 
both in the engine itself and the track structure? If 
steam is continued as the prime mover, will the unit 
take on some other form of design and appearance than 
the locomotive so familiar to all of us? 


New Forms of Motive Power 


“We now have the Diesel locomotive, which you will 
have to agree has developed very rapidly in the past 
five years. Naturally, at the outset the first cost was 
almost prohibitive, except for experimental purposes, 
but with the increasing development and use of such 
units, which permits building them on a production basis, 
the cost has gradually decreased. This cost will, no 
doubt, continue to be reduced, as increasing numbers are 
built and placed in service. 

“When you consider the greatly increased distances 
this type of motive power can run without terminal 
servicing, thereby reducing the total number of units re- 
quired for a complete trip, when you can eliminate a 
great number of auxiliary facilities such as coaling sta- 
tions, water stations, cinder pits, roundhouses and turn- 
tables, then the first cost does not appear such a large 
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factor, and give this type of power a distinct advantage 
over the present steam locomotive. 

“Also we have the experimental or development unit 
consisting of a high-pressure flash boiler with high-speed 
steam turbines operating condensing, geared to gener- 
ators furnishing current to the traction motors for pro- 
pulsion, which I think is the first challenge that steam 
construction in a different form than the conventional 


locomotive has made to the Diesel locomotive. 

“Other developments in the form of more efficient 
transmission of power from the prime mover to the rail 
are becoming more and more in evidence. Now, do 
not get the impression that I think the steam locomotive, 
our old friend, is going to pass out of the picture at 
once, because we will have it with us for a long time, 
but it is going to have some lively competition.” 


Locomotive Design Factors to be Avoided 


By F. P. Roesch 
Vice-President, Standard Stoker Company 


In his paper F. P. Roesch, vice-president, Standard 
Stoker Company, dwelt on certain features of the com- 
bustion equipment of the steam locomotive which are 
susceptible of improvement. He stressed the importance 
of adequate air openings into the ash pan to prevent the 
formation of a vacuum in the pan. He cited a case in 
which the correction of such a condition recently per- 
mitted an increase of L4 in. in the nozzle diameter of 
several locomotives, effecting a substantial saving in fuel 
and greatly increasing the efficiency of the locomotives. 

In discussing the front end he referred to University 
of Illinois Bulletins Nos. 256—A Study of the Loco- 
motive Front End, Including Tests of a Front-End 
Model, and 274—A Supplementary Study of the Loco- 
motive Front End by Means of Tests on a Front-End 
Model—issued, respectively, on May 30, 1933, and May 
21, 1935, as a source of explanation of the function of 
the front end in producing draft. 

With respect to the Master Mechanics' front end with 


which a large number of locomotives are equipped, he 
suggested that the recommendations of the Committee on 
the Revision of the Master Mechanics’ front-end ar- 
rangement, submitted to the Mechanical Division of 
the A. A. R. in 1936, be followed. In this connection 
he pointed out the necessity for internal streamlining to 
avoid obstructions to the flow of gases through the front 
end. The removal from the front end of the exhaust- 
steam-supply pipes for feedwater heaters and injectors 
should present no difficulties in new locomotives. 


Discussion 


One feature of locomotive design which affects fuel 
economy not mentioned by Mr. Roesch was brought out 
from the floor. That is the action of heavy air currents 
from over the cab into the coal space in the tender in high- 
speed service. The effect is to whip fine coal and, in some 
cases, coal as large as the nut size out of the tender and 
to scatter it back over the top of the train. 


Fuel Conservation from the Viewpoint of the Superintendent 


By W. A. Hurley 
Assistant General Superintendent, New York, New Haven & Hartford 


The opportunity to save fuel is ever present in the 
operating department, said W. A. Hurley, assistant gen- 
eral superintendent, the New York, New Haven & Hart- 
ford, in his address. He outlined the relations of the 
various officers on the division to the problem of fuel 
economy. The skill with which the chief train dispatcher 
makes up the timetables has a marked effect on the coal 
pile, and the smoothness with which the dispatchers and 
yard masters work together in getting cars out of the 
yard and trains into the yard without delays directly 
affects fuel economy. He pointed out the importance of 
care in establishing engine ratings. Either under-rated 
or overloaded locomotives waste fuel. The happy med- 
ium must take account of the need to maintain the serv- 
ice which the patrons expect. 

“The train dispatcher,” said Mr. Hurley, "being the 
supervising official with whom all the men on the road 
come in direct contact practically each day, undoubtedly 
has the opportunity in the course of his daily work to do 
more than many other employees to get 100 per -cent 
efficiency, with its resultant savings in fuel and satis- 
fied customers. When this feeling of teamwork is in- 
stilled and established on a division, unnecessary stops 
and delays are eliminated and the pounds of fuel per 
thousand gross ton miles immediately decrease." 

After referring to the opportunities in the handling of 
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locomotives through the engine terminal to prevent waste 
of fuel, Mr. Hurley came to the engine crews. “It is 
not always the fault of the enginemen and firemen," he 
said, "that they are not fully posted on all the refine- 
ments of the modern locomotive. Many of these improve- 
ments have come along in the last few years, and are 
somewhat complicated in their construction and handling. 
All of us are growing older, and some of us do not have 
the faculty that we did 20 years ago to absorb quickly 
the knowledge that is necessary and helpful in our every- 
day work, unless some supervisor sits with us and ex- 
plains just what it is all about. It has been my experience 
that a 30-minute talk with a person who is fully qualified 
on his subject is worth more than two hours' time in 


: trying to fathom out a book of instructions. 


“An engineman arriving at the enginehouse after com- 
pletion of his day's run usually has his mind filled with 
items which he intends to enter in the work book. Some 
are necessary, while others may be partly imagination. 
Whether or not these items are properly reported in a 
manner that enables the foreman or inspector to know 
just where to look for the trouble and whether or not 
to order the pit foreman to dump the engine, depends to 
a large extent on just what kind of a road foreman or 
fuel supervisor is in charge of the territory over which 
this engineer operates. If he has never been properly in- 
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structed on how to report work in the right way, we may 
expect such items as these on the work book: ‘Engine 
blows.’ ‘Engine pounding her head off.’ ‘Engine don’t 
steam.’ ‘Can’t keep water in boiler. ‘Engine won't run.’ 
‘Steam leaks around front end; can’t see signals.” On 
the other hand, if the crew has been properly instructed 
by the road foreman or fuel supervisor, we may expect 
reports like the following: ‘Engine blowing in right cyl- 
inder; renew cylinder packing.’ ‘Left main rod pound- 
ing; reduce back-end brass.’ ‘Right main crown brass 
worn.’ ‘Engine not steaming properly due to load of fine 
coal; not necessary to dump.’ ‘Engine not steaming ; flues 
plugged.’ ‘Two bricks missing from arch, left side; clean 
out openings in grates.’ ‘Injectors not working properly ; 
clean out tank and strainers in tank hose. (This last 
item would be given to the ash pit foreman by the engine- 
man with instructions not to fill the tank with water until 
this work had been completed.) ‘Pins in valve motion, 
right and left sides, worn.’ ‘Clean out exhaust nozzle.’ 
‘Repack left piston.’ ‘Staybolt leaking under lagging 
about center of boiler, right side.’ 


“If these two engineers happened to be on opposite 
sides of the same run, a glance at the train sheet and at 
the coal pile on arrival at their terminal would un- 
doubtedly tell another interesting story. 

“Education, today more than ever before, has become 
a necessity. Practically all large and small business con- 
cerns are forming educational courses for their employees 
better to fit them for their positions in these days of keen 
competition. Why should the railroad man be different 
from the employee of any large selling organization? The 
railroads sell transportation, and transportation only. 
Just how well we succeed in the next few years depends 
on how well we educate our employees." 

Mr. Hurley said that the answer to these conditions 
for the traveling engineer and fuel supervisor is to ride 
every locomotive as often as possible. “The enginehouse 
road foreman or fuel supervisor, like the office train- 
master and the switch-cabin yardmaster, is obsolete," he 
said. "Get away from the office and the enginehouse 
detail! Leave a note for the general foreman or call 
him on the telephone." 


New Locomotive Economy Devices 


The front-end stoker—A new installation of poppet 
valves—Movie study of foaming 


Feedwater Heaters 


No new developments in feedwater heaters have been 
called to our attention. One manufacturer of feedwater 
heating equipment, however, is working on the develop- 
ment of a condenser for the purpose of increasing the 
amount of water reclaimed from the main exhaust chan- 
nel. It is proposed to provide sufficient condensing sur- 
face, to be blown by a fan driven by an exhaust-steam 
turbine, to condense about 10 per cent of the main engine 
exhaust. The steam so condensed would be returned to 
the tank as feedwater and would be in addition to the 
12 to 14 per cent returned by the usual feedwater heater 
making a total of from 22 to 24 per cent of water re- 
claimed. To date no applications have been made but, 
however, the details have been worked out and the 
manufacturer will keep us advised as to future applica- 
tions, 

The extended use of feedwater heaters, particularly 
in connection with high-pressure boilers, has empha- 
sized the necessity for providing means to insure that 
cold water be prevented from entering the boiler when 
the main throttle is shut off. We have previously 
described a device which uses live steam introduced im- 
mediately at the head of the boiler check for this purpose. 
The Worthington Pump & Machinery Company has 
added to its system of open feedwater heating, a spray 
nozzle to be used in connection with a top boiler check 
which divides the feedwater entering the boiler into finely 
divided streams. This permits the water to pick up 
temperature in passing through the steam space and in 
this way reducing the shock to the boiler. 


Locomotive Valves 


In the report to the association of 1937, mention was 
made of a poppet type valve for steam locomotives. The 
development has proceeded to the point where test ap- 
plication has been made to a Pennsylvania K4s Pacific 
type locomotive, which left the shop on August 28. No 
results have yet been made available but it is hoped that 
by next year’s report some detailed information will be 
obtained for report to the association. 
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In this connection attention is directed to the report 
of the Committee on Further Development of the Steam 
Locomotive of the Association of American Rail- 
roads, Circular DV958. This circular calls attention to 
the necessity for improving the steam distribution in 
locomotives of high horsepower for high-speed opera- 
tion. This committee recognizes that possibly the poppet 
valve is the only arrangement which satisfactorily fits 
the purpose. 


Locomotive Stokers 


On one railroad, with the so-called front feed stoker, 
we find that means have been provided for introducing 
the coal feed in the front end of the firebox under the 
arch rather than in the conventional location immedi- 
ately ahead of the fire door. This means of feeding coal 
has certain obvious advantages, particularly for such 
railroads as find it necessary to burn coal with consider- 
able percentages of fines. 

In previous reports this committee has frequently 
called attention to the effect of rather unrelated items on 
the matter of locomotive fuel economy. At times it has 
delved into the matter of feedwater heating at terminals 
and to some extent on feedwater treatment. With the 
extended use of high-pressure, high-superheat locomo- 
tives operating over long runs the matter of the condition 
of the water in the boiler is becoming of greater and 
greater importance. This is particularly true in respect 
to water conditions which bring about foaming in the 
boiler. Obviously excessive foaming with its attendant 
reduction and at times total elimination of superheat 
and all of the evils of the carrying of solid matter into 
the superheater and thence into the valve chests, cylin- 
ders and auxiliaries being operated by superheat steam 
naturally has a very bad effect on the fuel economy of 
the locomotive. 

The subject of foaming has always been more or less 
mysterious since it occurs inside of the boiler, being 
more or less invisible. The Missouri Pacific, in conjunc- 
tion with the Electro-Chemical Corporation, have lifted 
the veil and made the interior of a boiler under steam 
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visible. By the application of glass peep plugs and suit- 
able interior illumination of the boiler it was found pos- 
sible to take moving pictures of a locomotive actually 
producing steam at various rates. 

The test was conducted in the manner usually followed 
in standing boiler tests of locomotives. This involves 
merely the removing of main valves and blocking the 
piston and wheels in such manner that the engine re- 
mains stationary. The desired back pressure and hence 
draft is produced by opening the throttle until such back 
pressure is obtained and at the same time suitable dis- 
posal is made of the steam produced by the boiler. While 
this makes an unholy racket, it is still a very convenient 
means for this purpose. The pictures also show a sug- 
gested solution for the control of foaming and the pre- 
vention of excessive carry over into the dry pipe and 
thence into the superheater. 


A Look Inside the Boiler 


Following the completion of the presentation of the 
report by Mr. Hoppe, the moving picture showing the 
action of the water surface inside the boiler taken 
through windows in the dome was presented. This 
picture shows rapid forward movement of the water 
surface and, under foaming conditions, the tendency of 
the water level to rise, the water below the surface as- 
suming a more or less tenacious spongy consistency. The 
interpretation of the observations which have been made 
in this study is that water is carried over into the dry 
pipe by the whipping action of the steam, which results 
from the reduction in the area through which the steam 
must pass over the top of the liquid when the surface 
rises in the manner indicated. The reduction in steam- 
passage area over the top of the water increases the 


velocity and, therefore, the amount of water picked up. 
The importance of reducing obstructions to permit free 
flow of steam above the water surface was pointed out. 

The moving pictures also showed the action of a 
trough installed by the Electro-Chemical Engineering 
Corporation into which the surface water spills when the 
level rises under foaming conditions which tend to skim 
off surface impurities to be blown off from the boiler. 

In the discussion of another report, a representative 
of the Baltimore & Ohio referred to the front-end stoker 
already mentioned in this report, the development work 
on which has been done on that road. He said that 
stokers for 50 locomotives have already been bought for 
the B. & O. and several for the Alton. This stoker, he 
said, had been developed primarily to reduce stack losses 
and that it shows a cinder loss 30 per cent less than other 
stokers and burns 14 per cent less coal per 1,000 gross 
ton-miles. 

The report was signed by A. G. Hoppe, assistant 
mechanical engineer, C. M. St. P. & P. 


Discussion 


Following the showing of the moving pictures, in 
answer to several questions it was stated that foaming is 
a function of suspended matter as well as of dissolved 
matter. Impurities as low as 150 grains per gallon will 
cause foaming if conditions are right. In other cases, 
1,500 grains per gallon will not cause foaming. The 
need for more consideration of the location of the dome 
was also stressed. It was suggested that solid water 
might be picked up even in the absence of foaming if the 
dome were placed on the first course and the entire 
volume of steam had to pass over the water for the en- 
tire length of the boiler. 


Utilization of Locomotives 


Proper location of coaling stations or large tenders 
facilitate long locomotive runs 


The report discussed the limitations which restricted 
tender fuel capacity place on long locomotive runs and 
suggested the methods by which these limitations can be 
removed. He cited a situation in which a passenger loco- 
motive uses up the greater part of its fuel supply in 350 
miles. If the coaling plant is so located that a special 
stop must be made, a five-minute delay would mean a 
waste of 1,500 Ib. of fuel for the delay and to replace, 
say, the 727 million foot-pounds of energy lost in stopping 
the train from 80 miles an hour. Should the schedule be 
such that the extra stop cannot be permitted, to change 
the engine will cost 150 Ib. getting to the enginehouse, 
600 Ib. for cleaning and banking the fire, 1,200 Ib. for 
six hours in the house, and 750 lb. to break up the bank 
and place the locomotive on a train, a total of 2,700 Ib. 
In the latter case two locomotives are required for the 
run. 

In discussing the fueling of switching locomotives the 
report referred to the many outlying points from some 
of which the locomotives have to go as far as four or 
five miles for fuel. Where there are eight or ten loco- 
motives working in the same neighborhood under such 
conditions, the possibility of installing a small mechanical 
coaling plant at a cost of about $3,500 was cited. In one 
such location where 15 locomotives were formerly hand- 
ling the work 12 locomotives were able to take care of 
the work after the installation of such a plant. In 
addition to the reduction in the number of locomotives, 
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10 tons less fuel was used per day, or 300 tons per 
month, a saving of $900 per month. 

Another solution of the problem of long locomotive 
runs which the report discussed is the large tender. On 
the chart are plotted tenders based on two groups that 
are in actual operation. "Taking the total weights of 
these tenders, a line is drawn through them showing 
the relative proportion of water or coal that they can 
carry. The chart shows that with 75 tons of coal the 
maximum water which can be carried is 15,000 gallons. 
Similarly, with 25,000 gallons of water the maximum 
coal capacity will be reduced to about 33 tons. 

With the 75-ton tender applied to the situation as cited 
in the report replacing tenders of 15,000 gallons and 
30 tons capacity, which would require two coal stops en 
route on a 1,000-mile run, the net cost in fuel to haul 
the larger tender is calculated to be 2,240 lb. This esti- 
mate is arrived at by assuming a consumption of 100 
Ib. of coal for each additional 1,000 gross ton-miles re- 
sulting from increased average tender weight, less 3,000 
Ib. of coal required for two coal stops with the smaller 
tender. 

The report also presented a comparison of the loco- 
motive-miles per active locomotive day for the 13 rail- 
roads operating the largest number of locomotive-miles, 
shown separately for passenger, freight and switching 
service for the first six months of 1939. "The highest 
mileage in passenger service is 2697 ; the lowest, 1447. 
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The average for the United States is 183.5. The highest 
mileage is equivalent to an average daily working time 


of only 6.39 hours. In freight service the highest daily 
mileage was 123.7 and the lowest, 81.9. The average 
for the United States is 102.1. The best performance 
is equivalent to a daily working time of 7.19 hours. In 
switching service the highest performance is 78 miiles, 
and the lowest 46.2 miles. The average for the United 
States is 66.6. The 78 miles a day is equivalent to an 
average daily working time of 13 hours. 

The report concludes with a summary of specific sug- 
gestions as to how locomotive utilization has been in- 
creased by long locomotive runs or more frequent turns. 
Suggestions affecting other details of practice which have 
a bearing on locomotive utilization are also discussed. 

The committee acknowledged the receipt of valuable 
information and assistance in the preparation of the ma- 
terial for the report from F. W. Hankins, assistant vice- 
president-chief motive power, Pennsylvania; G. McCor- 
mick, general superintendent motive power, Southern 
Pacific; J. W. Burnett, general superintendent motive 
power and machinery, Union Pacific; K. F. Nystrom, 
mechanical assistant to chief operating officer, C. M. St. 
P. & P.; G. H. Emerson, chief motive power and equip- 
ment, B. & O.; H. H. Urbach, mechanical assistant to 
executive vice-president, C. B. & Q.; A. R. Ruiter, as- 
sistant to chief operating officer, C, R.L& n and J. 
Purcell, assistant to vice- -president, A. T. & S. F 

The report was signed by A. A. Raymond (chair- 
man), superintendent fuel and locomotive performance, 
New York Central; C. M. Darden, superintendent ma- 
chinery, N. C. & St. I.; G. Hill, superintendent motive 
power and cars, W. & L. E.; T. Olson, superintendent 
motive power, C. B. & Q.; N. T. Dempsey, C R. I. & 
P., and E. G. Sanders, fuel conservation engineer, A. T. 
& S. F 


Locomotive Firing Practices—Coal 


The committee gives particular attention to a 
discussion of the causes of honeycombing 


In order to fire a locomotive properly a fireman need 
not necessarily know everything about the theory of 
combustion; in fact many good firemen do not know a 
great deal about the theory but a fireman who is familiar 
with these principles is better qualified to cope with vary- 
ing conditions in the locomotive firebox. 

The problem of fuel conservation involves both 
mechanical and human factors. The proper functioning 
of both is essential for efficient results. The mechanical 
engineering skill of the world is hard at work and there 
have been wonderful strides made in steam locomotive 
development during recent years. The human factor in- 
volved in railroad operation is at a higher level of effi- 
ciency today than ever before. Nevertheless, the human 
factor, just as the mechanical factor, must continue to 
advance; therefore, education is still the key to proper 
and successful locomotive firing practice. Further, the 
supervisory forces should not only preach proper firing 
practice but should practice what they preach, and en- 
courage firemen by actual demonstration of proper firing 
methods whenever possible. 

The real secret of success in hand-firing lies in the 
ability to scatter coal well. After that secret has been 
mastered no difficulties are experienced in maintaining a 
light, bright, level fire at all times. The stoker does 
this when intelligently used. 

Honeycombing or slagging of tube sheets is one of 
the leading causes of low steam pressure and fuel waste 
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on many railroads. This subject apparently was of 
vital concern as far back as 1914. At the convention 
of the International Railway Fuel Association in that 
year, S. W. Parr, Professor of Applied Chemistry, Uni- 
versity of Illinois, presented a paper dealing with honey- 
combing and clinker formation, the opening paragraph 
of his paper reading as follows: 

“As a general proposition, the first step in any attempt 
to solve a difficulty should doubtless be taken along the 
line of a search for the underlying cause. If we ap- 
proach the matter of honeycomb formation on flue sheets 
from this standpoint we are confronted at once with the 
fact that the cause must of necessity be more or less 
obscure owing to the difficulty of obtaining experimental 
evidence in the vital or formative phase of the matter.” 

The concluding remarks of his paper were as follows: 

"First—the chemical condition, which seems to be 
most conducive to formation of honeycomb, is the one 
in which the percentage of iron pyrites is high. 

“Second—any conditions in the combustion chamber 
which, by reason of the time interval for complete oxida- 
tion, or temperature stages, or deficiency in oxygen, 
which would promote the formation for any brief length 
of time of the iron pyrites in the ferrous sulphide stage. 
is a condition likely to promote clinkering. 

“Third—the physical condition most active in promot- 
ing the formation of clinkering of particles in the fire 
box above the grates is found in the finely divided ma- 
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terial, which is both high in ash and high in iron pyrites. 

*" Fourth—at least one practical suggestion is indicated, 
namely, that so far as is possible the fine stuff be elim- 
inated from the material as fired. Material of this sort 
may be much more readily handled in fires which are 
not conducted under such forced conditions as to draft 
and speed of combustion, it being only necessary to give 
ample access of oxygen until the time of complete burn- 
ing out of the sulphur, after which the tendency to fusc 
is reduced to the minimum." 

This subject was also included in Booklet II on Fuel 
and Related Economies, published by the American Rail- 
wav Association in April, 1934. 

A tabulation of the- number of typical ash and sulphur 
values for different sizes taken from Illinois commercial 
coal which had been subject to the usual process of 
handling showed a consistent increase in ash and sulphur 
with the increase in the fineness of coal. 

The importance of this subject is very evident from 
the fact that the Hudson County Smoke Abatement As- 
sociation designated a committee to accumulate data for 
the enlightenment of its members. Their majority re- 
port, with the minority report, as written by W. G. 
Christy, Smoke Abatement Engineer, Department of 
Smoke Regulations, Hudson County, New Jersey, was 
published in April, 1938, issue of the Railway Mechan- 
ical Engineer, This subject was also a topic at the Mas- 
ter Boiler Makers’ Association meeting in 1938. 

Your committee. feels that this subject should now 
be open for general "practical" discussion, in view of 
the many locomotives in service that are being worked 
beyond their predetermined rate; also many railroads are 
forced to burn inferior grades of coal. It is felt bv 
many that the principal cause is a combination of high 
draft from whatever cause and certain grades of coal 
running heavy in fines and high in iron pyrites. 

The report was signed by W. C. Shove (chairman), 
general road foreman of engines, N. Y. N. H. & H.; M. 
Cavanaugh, fuel supervisor, C. St. P. M..& O.: H. B. 
Grimshaw, fuel supervisor, Seaboard Air Lines; F. J. 
Hannon, traveling engineer, E. J. & E.; J. F. Jennings, 
superintendent equipment. Michigan Central; F. X. 
Jones, supervisor fuel and locomotive operation, Erie: 
J. J. Kane, road foreman of engines, Lehigh Vallev ; 


J. C. Lewis, road foreman engines, R. F. & P.; H. L. 
Malette, road foreman of equipment, St. L.-S. F.; G. 
S. Mikles, fuel supervisor, N. Y. O. & W.; H. Murphy. 
instructor fuel economy, B. & O.; T. V. Ramsey, road 
foreman of engines, Wabash; S. M. Roth, road foreman 
of engines, Western Maryland; H. W. Sefton, super- 
visor locomotive and fuel performance, C. C. C. & St. L.; 
W. E. Small, B. & M., and R. A. Stickney, fuel super- 
visor, Great Northern. 


Discussion 


It is evident from the discussion that there is little co- 
relation between many of the conditions associated with 
the formation of honeycomb and the extent to which 
honeycomb is actually experienced. In one case oí 
stoker-fired passenger and freight locomotives using the 
same fuel more trouble was experienced with honeycomb 
in the freight locomotives than in the passenger locomo- 
tives. This was attributed to the fact that the freight 
locomotive had a combustion chamber only 18 in. long. 
while the  passenger-locomotive combustion chamber 
extended into the boiler 48 in. The longer path of the 
gases in the latter case was assumed to provide time for 
the particles of slag to cool before striking the tube sheet. 

The analysis of a sample of flue-sheet clinker from a 
coal with 13 per cent ash, of which 4 per cent was iron 
pyrites, was given. It was: silica, 26.5 per cent; iron 
oxide, 45.2 per cent ; aluminum oxide, 13.12 per cent ; cal- 
cium oxide, 6.79 per cent; combustible, 8.57 per cent. 

It was pointed out that honeycomb is produced from 
many different coals, and that today it forms under onc 
set of conditions and tomorrow under another. In one 
case cited honeycomb tends to form when the locomotive 
is working hard and little clinker forms on the grates. 
When the locomotive is working light, however, the con- 
ditions are reversed, clinker forming on the grates and 
little honeycomb forming on the tube sheet. It was 
pointed out that with Rosebud coal, which is burned on 
the Northern Pacific and which has but 0.5 per cent of 
iron pyrites, honeycomb forms at times. On the loco- 
motives with 182 sq. ft. of grate and 78-in. combustion 
chamber, however, burning 15 tons of this coal per hour 
at the peak on 34-in. round-hole grates, no difficulty from 
honevcomb is experienced. f 


Passenger-Train Braking 


Descriptions of graduated-release and short-cycling 
methods of mountain braking 


The elements of the air brake system which lie between 
the brake cylinder and the rail directly limit the retarda- 
tion obtained by an application of the brakes. These ele- 
ments are the rail, the wheel, the brake shoes, and the 
foundation brake rigging. Recent changes in railroad 
operating practices have emphasized the important part 
these elements play in securing rates of retardation. 


High Retardation Rates 


With trains moving at high speed, unexpected condi- 
tions may arise which will necessitate a reduction of 
speed, or a complete stop with very little, if any warning. 
It is then that the highest rate of retardation possible is 
imperative and it is the deciding factor in the safe opera- 
tion of such vehicles. The stop distance can be roughly 
determined if the retardation is known, and it is ex- 
pressed in so many miles per hour per second, indicating 
the reduction in speed of the train per second. The per 
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cent retardation obtained by action of the brakes fixes 
the rate of retardation. Actual tests have demonstrated 
that a rate of retardation in excess of three miles an hour 
per second is difficult to obtain even with the modern 
light-weight trains, unless the rail is heavily sanded and 
the braking power evenly distributed on all wheels in pro- 
portion to the wheel load carried. 

Even distribution of braking power means that each 
pair of wheels must be braked to the limit, keeping in 
mind that if the effective retardation equals the coeffi- 
cient of adhesion the wheels will slide and lengthen the 
stop. Car wheels can be braked to the limit, but loco- 
motive wheels cannot with any known equipment, not 
even on power trucks with Diesel or electric locomotives. 
This imposes an additional burden on the car-wheel 
brakes, which must assist to retard the weight of the 
locomotive in addition to that of the car. 

Tf a stop is to be made from high speed within a 


473 


reasonable distance, it is important first to get the brakes 
applied as quickly as possible; a train moving at 90 miles 
per hour is covering 132 ft. per second. It is obviously 
important to set up the highest possible rate of retarda- 
tion while the train speed is high. All train stop records 
show that when the speed has been reduced by half, 
about 80 per cent of the stop distance will be covered. 

'The ideal brake would, therefore, be one which would 
develop braking power just under the factor of adhesion 
through a stop that could be applied within two seconds 
or less on all cars simultaneously. To date there are 
two factors which place restrictions on too rapid applica- 
tion; one is passenger comfort, and the other is a ten- 
dency to set up extremely high íriction values if too 
much shoe pressure is developed while the shoes are 
cold. It has been proved impractical to develop over 
200 per cent braking ratio in less than three seconds 
with standard cast-iron brake shoes. 


The Disc Type Brake 


Recently a new type brake has been developed which 
uses automotive type brake lining on a two-íace disc 
bolted to the inside hub of each wheel. Because of the 
more uniform friction values of this lining it has been 
found possible to apply this brake with full power in 
nearly half the time it can be applied with cast-iron 
shoes without danger of sliding the wheels. This type 
of brake lining has a more uniform coefficient of friction 
throughout a stop than a cast-iron shoe, which eliminates 
the necessity of reducing the brake-cylinder pressure as 
the speed reduces to avoid sliding the wheels. It is also 
capable of setting up a higher rate of retardation during 
the early part of the stop, a very valuable feature. 

If the wheels are to be braked up to the limit of 
adhesion when the rail is in good condition it follows that 
this limit will be exceeded when the wheels find a low 
rail joint, bad crossing, or a wet spot, in which case the 
wheels will slide. Therefore, if braking forces are to be 
employed materially in excess of present conventional 
brake practices, a device to prevent the wheels from slid- 
ing without interfering with safe operation of the train 
is necessary. The values of coefficient of adhesion have 
been reported by various experimenters ranging all the 
way from 8 per cent to 10 per cent without sand on a 
poor rail, to as high as 40 per cent on a good rail, the 
average being around 25 per cent. 

To reduce the stop distance the method of sanding 
requires considerable study. Our very best present means 
of sanding the rails is entirely inadequate for speeds 
much over 30 miles per hour. Very little sand actually 
gets under the wheels at the higher speeds owing to 
sand pipes being too far away from the wheel-rail con- 
tact; and owing to the blast of air used to blow out 
the sand and the wind due to the movement of the train. 
To sand a rail properly at high speed the sand must be 
delivered close to the point where the wheel meets the 
rail and should be delivered in a thin sheet about 1 in. 
wide. Several manufacturers and railroad men are said 
to be working on improved methods of sanding or con- 
ditioning the rails for stopping high-speed trains. 

To further improve the rail condition, there is much 
to be done in locating steam and water traps as far away 
from the rail as possible, as well as controlling the dump- 
ing of water and other refuse from cars, which at present 
in some instances is falling on the rail and creating a very 
bad condition when brakes are being applied. 

Assuming that everything possible has been done to 
insure a good rail condition, the fact still remains that 
as the speed increases, the adhesion between wheels and 
rails decreases because of the bouncing of the wheel over 
the imperfect surface of the rail and because of the mo- 
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mentary unloading of the truck on account of the ver- 
tical oscillations of the car. 


Graduated Release on Mountain Grades 


In handling conventional type of passenger car equip- 
ment on mountain grade districts, two general methods of 
braking are employed. One, known as the graduated 
release method, in which retaining valves are not used, 
has proved highly desirable in districts where undulation 
of the grade and curvature will permit complete release 
of brakes and recharging of the brake system at suffici- 
ently frequent intervals to prevent depletion of the brake 
system pressures to a dangerously low point. The cooling 
of brake shoes and wheels during release periods is of 
material advantage and the inconvenience of operating re- 
taining valves on head-end equipment is eliminated. This 
is especially advantageous on trains handling a high per- 
centage of mail, express and baggage cars. 

When handling passenger trains on descending grades 
by the use of the graduated-release method, the brake 
system must be charged to standard pressure before de- 
parture from the summit of the grade. After entering 
upon the grade and a speed approximately that permis- 
sible for the grade has been attained, a service brake ap- 
plication should be made sufficient to control the train 
at the desired speed. Allow the brake valve to remain on 
lap position until a change in speed is observed and if 
the speed continues to increase, make a further brake 
pipe reduction; if decrease in speed is noted make a par- 
tial release of the brakes by moving the brake-valve 
handle to running position until an increase of three or 
four pounds brake-pipe pressure is obtained, then return 
the valve to lap position. Succeeding partial releases may 
be made by increasing brake-pipe pressure approximately 
two pounds, using running position. If a reduction in 
speed is necessary, light additional service applications 
will accomplish the desired result. Often the desired 
increase or decrease in speed may be made by simply 
applying or releasing the locomotive brakes by use of 
the independent brake valve. 

A complete release of the brakes and recharge of the 
brake system must be made at frequent intervals, taking 
advantage of curves and changes in grade to avoid ex- 
cessive increase in speed during the recharging period. 
Every effort must be made to maintain a uniform speed 
and if applications and releases are properly timed no 
difficulty will be experienced in maintaining brake-system 
pressures and proper speed. Enginemen should try to 
anticipate necessary changes in speed and not wait until 
a condition of speed change makes necessary a drastic 
change in brake-cylinder pressure. If this is done the 
speed change will soon correspond to the change in cylin- 
der pressure and an erratic speed would be the result. 
This is detrimental to brake shoes and wheels and should 
be avoided. An even speed will produce the most uni- 
form wheel heat and secure the most desirable results, as 
by so doing air pressure will be conserved and smooth 
train handling will result therefrom. 

To avoid damage to driving-wheel tires, the continuous 
use of the driver brakes should be avoided, except in 
cases where it becomes necessary to make a considerable 
reduction in speed or in bringing the train to a stop. 
The locomotives on many mountain railroads are 
equipped with a driver-brake release or a three-way cock 
located in the cab or a retaining valve on the tender which 
permits release of driver brakes while the tender and 
truck brakes remain applied. 

In approaching stations at which spot stops are neces- 
sary such as in approaching water cranes, etc., the brakes 
should be applied on the train in the usual way by ad- 
justing the slack in the train with light applications and 
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increasing the applications as necessary to accomplish 
the slow-down. The brake application should finally be 
sufficient so that if left applied it would stop the train 
short of the desired stopping point. Then, when the 
speed has reduced to approximately 15 or 20 miles per 
hour, a graduation of the brake-cylinder pressure should 
be started by moving the brake valve to running position 
and then back to lap. This procedure should be con- 
tinued, reducing the brake-cylinder pressure as the speed 
of the train reduces, planning the stop so that little if 
any pressure is left in the brake cylinders when the stop 
ts completed. 

If error has been made in judgment so that it becomes 
necessary to reapply the brakes under these conditions 
before the brake-cylinder pressure has exhausted, the 
succeeding application should be made very light. If the 
brakes are entirely released, a five-pound brake-pipe re- 
duction should result in approximately 10 or 12 Ib. brake- 
cylinder pressure. If the brake-cylinder pistons are still 
out, even though no pressure is shown on a brake-cylin- 
der gage, and a five-pound brake-pipe reduction is made, 
the brake cylinder pressure will be at least 25 Ib. This 
emphasizes the necessity of care being exercised, when 
spot stops are being made, in making such applications 
sufficiently light to guard against harsh slack action. 


Short Cycling with the New Retainers 


When retainers are used in mountain-grade braking 
the most successful method is found to be what is known 
as the short-cycle operation of the brakes. In the short- 
cycle method of braking, the brakes are applied with suf- 
ficient force to control the speed of the train and as soon 
as practicable are released, allowing the retaining valve 
to blow down the cylinder pressure gradually between 
cydes. This method provides for control and at the same 
time keeps the brake system practically fully charged. 

The new A. A. R. standard passenger-car retaining 
valve, which provides for slow continuous blow down and 
complete release of brake-cylinder pressure when the re- 
taining valve is in operation, has eliminated many of the 
former undesirable features of this method of braking 
on descending grades. A complete release of brake- 


cylinder pressure can be obtained without placing the 
handle of retaining valve in direct release position. This 
feature is very desirable, making possible the operation 
of trains over lighter undulating grades without chang- 
ing the position of the retaining-valve handle. This same 
feature permits a train to be started with brakes com- 
pletely released after stopping on a descending grade, 
which contributes to smoother handling and reduces the 
liability of slid flat wheels. Experience has proved that 
the brake-shoe and wheel damage on cars equipped with 
this form of retaining valve has been greatly reduced 
when operating on heavy grades. 

The short-cycle method consists of making frequent 
brake applications and short holds, restricting the re- 
lease of brake-cylinder pressure to a pre-determined rate 
by use of retaining valves, which allows a sufficient time 
interval for recharging the brake system before any ap- 
preciable increase in speed occurs. If brake applications 
and releases are properly timed, uniform speed can be 
very easily maintained and smooth handling will result. 

The report was signed by J. A. Burke (chairman), 
supervisor air brakes, A. T. & S. F.; C. H. Rawlings, 
general air-brake instructor, D. & R. G. W.; Lee Pear- 
son; A. C. Drye; H. I. Tramblie; J. Mattise, general 
air brake instructor, C. & N. W.; R. F. Thomas, general] 
air-brake inspector, Canadian Pacific; G. H. Highley, 
and John Kane. 

Discussion 

The discussion was largely in the form of questions 
which Mr. Burke answered. In his answers he made 
it clear that no attempt is made to graduate off the brake 
on a very long train when it gets down to speeds below 
15 or 20 miles an hour. When stops are made with a 
light reduction remaining on a 15- or 16-car train, Mr. 
Burke said that he would expect the engineman to add 
a further brake-pipe reduction following the stop before 
attempting to release, thus insuring a release of all the 
brakes. With short trains, however, these precautions 
are unnecessary. On mountain grades, he said, it is nec- 
essary to release the driver brakes. He does not advocate 
this in ordinary operation, however. 


Grates and Ash!Pans 


The report reviews development of pin-hole grates 
and advantages of level grates 


The report on Grates and Ash Pans reviewed the 
development of the so-called pin-hole grates with a small 
percentage air opening, applied horizontally in the fire- 
box, in connection with the burning of low-grade fuels 
on three western railroads. In the case of the Union 
Pacific, the report cites a locomotive built with horizon- 
tal grates of 70 sq. ft. area and 14 per cent air openings 
designed to burn a sub-bituminous coal of 8,800 B.t.u., 
18 per cent moisture and 8 per cent ash. Older loco- 
motives on this railroad of similar capacity had 45 to 
50 sq. ft. of sloping grate with 35 to 45 per cent air 
openings. On the Northern Pacific the comparison was 
between locomotives of the same class when converted 
to burn low-grade fuel by replacing the sloping grate 
with a grate placed horizontally in the firebox and re- 
ducing the air opening from 38 to 42 per cent down to 
15 per cent through the small round openings. This 
change in the locomotives was found to effect an im- 
provement in the burning of the high-grade coals as well 
as the low-grade coals for which the conversions had 
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been made. This simplified the extending of engine 
runs by making it possible to burn two or more grades 
of coal on the same trip. 

Another advantage effected by the use of leve] grates 
with restricted air openings was the reduction in ash-pan 
maintenance cost due to the smaller accumulation of 
burning fuel into the ash pan. 

In the matter of fire cleaning, a comparison was made 
between locomotives with the sloping grates, which could 
open in only one direction and were difficult to shake, 
with locomotives equipped with horizontal grates. In 
the former locomotives the fire bed was 12 in. thick with 
several clinkers in the grates and 36 min. was required 
to knock the fire and clean the pan. In the latter loco- 
motive the fire was 5 in. thick with no clinkers and re- 
quired 11 min. to knock the fire and clean the ash pan. 
This comparison covered engines running over the same 
district burning the same kind of coal and handling the 
same tonnage. The former locomotive, however. hurned 
ahout four tons more coal than the latter. 
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Automatic Draft Control 


As a result of an inquiry from the floor, B. C. Bertram 
of the Lehigh Valley described the automatic draft con- 
trol system which has been developed and is being ex- 
tensively applied on that railroad. In principle, this sys- 
tem drafts the locomotive to provide adequate draft for 
light loads and in starting trains, so that the locomotive 
would be overdrafted when working heavily at high 
speeds, except that an automatic unloading valve pre- 
vents the back pressure from rising about a predeter- 


mined maximum. With this arrangement of draft con- 
trol grates with 40 per cent air opening are employed, 
burning egg coal. The maximum back pressure is limited 
to about 5 or 6 lb. The full opening of the unloading 
valve, which is a commercial vapor-cushioned type that 
is free from pounding, in effect increases the exhaust 
outlet. from the equivalent of an 814-in. nozzle to the 
equivalent of a 10-in. nozzle. Mr. Bertram said that 
the draft control eliminated cinder losses. 

The report was signed by M. F. Brown, fuel super- 
visor, Northern Pacific. 


Oil-Firing Practice 


Closed car heaters help to keep fuel dry - A fuel- 
oil thermometer needed 


The short report in 1938 was in the form of a ques- 
tionnaire. An attempt will be made to summarize this 
information and apply it to the actual job of firing an 
oil-burning locomotive. We must still preface this re- 
port, however, with the statement that the variation in 
grade of fuel oil, methods of handling and heating, 
methods of firebox, burner and air-opening design ma- 
terially influence the gencral statements in this report. 


Cracked Fuel in General Use 


So nearly 100 per cent of the locomotive fuel oil 
burned today is cracked that we need not discuss the 
lighter fuels. In fact, the most of the cracked fuel pro- 
duced today is cracked beyond the fuel-oil state, then 
blended back by adding gas, oil or other lighter products. 
I think that answers Question 1 in last year’s report, 
“Are cracked and heavy fuels now used by all oil-burn- 
ing roads?" 

As to questions 2 and 3, as to whether it is possible 
to obtain the same quality on all divisions or whether 
chemical and physical characteristics vary frequently, 
making it necessary to keep changing instructions: Our 
better knowledge of the use of cracked fuels has made 
it possible to instruct in more general terms that will 
bridge most of the variations in characteristics. 

As to Question 4—firing temperatures, 150 deg. F. 
is not too hot for any of the cracked fuels. Then sup- 
pose we start from there and gradually raise the tem- 
perature until best results are obtained. A 15-deg. or 
20-deg. variation is not serious. The heaviest of the 
fuels should burn at 180 deg. F., therefore it should not 
be hard at this time to arrive at a satisfactory average 
temperature. Now, to help the fireman get over the 
road, let us turn the engine over to him with the fuel 
and burning equipment in proper condition. 


Keep Fuel Dry 


First the fuel: Fuel soaked with water is no more 
satisfactory for burning than wet fire wood. If you will 
keep the fuel dry right to the burner, the saving in fuel 
will pay big dividends on the cost of closed heater' equip- 
ment. Practically every specification calls for a dry fuel. 
The first place that water can be added is when heating 
in the car before unloading. The nice thing to do is 
to have closed heaters in the cars. Some of us are still 
too hard up to reach this happy state, and have to find 
a cheaper method. A portable closed heater coil on a 
crane over the unloading track is not very expensive. A 
closely wound coil small enough to drop through the 
dome is large enough to do considerable heating. Tf 
lowered into the car right over the drain pipes. it will 
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be quite effective in warming the fuel sufficiently for 
satisfactory. unloading, even in below-zero weather. 

Unloading and service sumps and storage tauks 
should have closed heaters. Then, with proper super- 
vision and operation of fueling plants, it should be pos- 
sible to supply. the locomotive with a warm, dry fuel. 
Two per cent is submitted as the maximum permissible 
moisture to. be allowed in the fuel as it reaches the 
burner. With the above outlined closed-heater equip- 
ment, vou will find the average fuel sample at the burner 
to contain less than one per cent moisture. 

Now that the tender tank has been filled with a warm. 
dry fuel, why spoil it with a open tender heater? Com- 
plete the job with a closed heater in the tender. 


Know the Temperature of the Oil at the Burner 


The temperature drop from the tender to the burner 
is variable. The fuel is burned at and beyond the burner. 
so the temperature at the burner is an important detail 
to know. The fuel-oil thermometer is now a recognized 
instrument on an oil burning locomotive. Realize, how- 
ever, that at the present time only a small percentage of 
oil-burning locomotives have been so equipped. Why 
guess at such an important detail when the fuel cost 
averages around $100 per trip. 


The Fireman's Job 


Now let us introduce the fireman and start the trip. 
The fireman checks the fuel and water tank and other 
items with which we are familiar. He notes the oil tem- 
perature, either by feeling the tank or reading the ther- 
mometer. If the oil is not quite up to temperature, he 
turns on the oil heater so that by the time he is ready 
to leave the terminal the oil will be at the right tem- 
perature. It is important that the blower, atomizer and 
firing valve be properly regulated during the prepara- 
tory time. It is discouraging to a supervisor to note a 
locomotive standing with too much atomizer, or blower. 
smoking or gassing. Soot may be forming in flues or 
on front-end netting. Drumming is hard on brick work. 

After starting the blower should be shut off. There 
is no value in wasting steam through a l-in. or 134-in. 
line. At the beginning of the trip, feel out the atomizer 
and note the opening of the atomizer valve; that is one- 
quarter turn, one-half turn, or more. The best way to 
determine the best atomizer setting is to watch the fire 
through the peep hole. When the fire is steady, white. 
and does not tend to come out the fire door, the atomize: 
is about right. Then look at the stack, and if it is not 
clear try a slight adjustment one way or the other. For 
the rest of the trip it should not be difficult to adjust 
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the atomizer slightly from time to time to meet the vary- 
ing conditions. 

As a rule a heavy atomizer will cause drumming, over- 
heating of firedoor, carbon formation on flash wall ac- 
count too much fuel in back of fire box and not suí- 
ficient air to burn it. Too light an atomizer will permit 
the forced draft to turn the fuel back, causing too great 
a proportion of the heat in the front end of the fire box, 
or when standing permit the fuel to drop, setting fire 
under the engine or building up carbon on the floor of 
the furnace. Note the fuel temperature frequently. 

Just before starting the trip the boiler pressure should 
be at the maximum and water perhaps slightly above 
normal. Then do not try to force the fire and feed- 
water pump at first. The brickwork and firebox are 
not thoroughly heated. If there is plenty of water in 
the boiler, the pump can be worked lightly a mile or two 
to give the firebox a chance to warm up. An oil-burning 
locomotive is very sensitive to water-pump operation. 
Get into the habit of opening or closing the pump throt- 
tle a very little at a time. Large changes in pump throttle 
mean flooding or starving the boiler of water, with re- 
sultant excessive fluctuations in steam pressure. Know 
the road and watch the engineer. Change the firing 
valve and pump a little at a time to compensate for 


change in engine throttle or cut-off. Always have plenty 
of water to be safe, but remember that high water lowers 
superheat temperature, interferes with valve and cylinder 
lubrication and increases fuel and water consumption. 


At the End of the Trip 


If the fireman is doing a good job of firing, he should 
be the best authority at the end of the trip as to just 
what work, if any, should be done on the firing equip- 
ment. At the end of the trip look in the firebox to see 
if the fire has been dragging on the floor of the furnace, 
burning on one side or throwing the fuel too high. The 
color of firebrick and firebox sheets will tell whether or 
not the temperatures have been fairly uniform through- 
out the box. A dull gray color on firebox sheets means 
the ash of soot, or a high temperature to burn the soot 
on the sheets. A black color means unburned soot, or 
a medium temperature. Dried-up or sticky fuel means 
a low-temperature spot. Be helpful and report these 
conditions, with your opinions as to firing or steaming. 
The enginehouse men need your help and you want them 
to understand, so that the locomotive will be in con- 
dition for a good trip next time. Team work counts. 

The report is signed by R. S. Twogood, fuel engineer, 
Southern Pacific. 


Present Influence of the AB Freight Brake 


A method of controlling slack in high-speed freight service 
with modified H-6 brake valve 


The percentage of AB valves, now in service is not 
great enough to insure the full benefits being derived 
from important design features. I have particular refer- 
ence to the positive application and assurance of release 
with minimum service reductions, the ability to obtain 
a prompt emergency application following a substantial 
service application or a release, and a prompt release 
following an emergency application. As the propor- 
tion of AB valves in trains increases, there will be a pro- 
portionate improvement in overall train performance. In 
connection with this, recent check was made of 50 trains 
as to the proportion of AB valves, which was found to 
be 20 per cent. 


Keep High Standard of K Triple Maintenance 


We will be faced with the necessity for maintaining 
K equipment in first class operating condition for several 
years to come; and if these are to be successfully operated 
in comparatively long trains and associated with AB 
equipment, our standard of maintenance must not be 
lowered simply because it is no longer considered a 
standard for new equipment. 

As the train lengths are increased, the rate of brake- 
pipe pressure change, during an application or release, 
becomes increasingly slower and few appreciate what 
the condition of a triple valve must be to respond prop- 
erly to these slow changes in pressure. Many railroads 
make repairs at outlying points which do not afford the 
equipment necessary. It has been found that improper 
lengths of feed grooves, elongated exhaust ports, dis- 
torted piston heads and shanks, filed piston shanks, short 
graduating stems, and many other similar operations, 
classed as improper repairs, can be traced, in most cases. 
to methods used in these outlying districts. 

The quality of workmanship in making repairs should 
not be based on a minimum permissible limit at which 
valves may be returned to service ; but all railroads should 
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follow the example set by a few, and improve their repair 
standards to a point which will meet the more exacting 
requirements of modern long train service. The differ- 
ence in cost of making repairs which are comparable to 
the air brake manufacturer's standards and those which 
will just pass test rack requirements is very small in com- 
parison to the many benefits derived. 

The Air Brake Manufacturers have spared no expense 
in building the new AB equipment to standards which 
will satisfy present and future operating requirements. 
It is, therefore, our responsibility to see that these stand- 
ards are maintained in order that the railroads shall 
obtain its full operating benefits. 

As an example, the precision to which the slide-valve 
faces and seats, also piston bushings were originally fin- 
ished, is such that only the most modern methods for 
effecting repairs can re-condition the valve to its original 
standard. 

At the time the AB valve was developed, considerable 
study was directed to suitable maintenance of operating 
standards. To determine this quickly and efficiently the 
AB test rack was developed to ascertain if the valves 
comply with proper standards of operation and work- 
manship, and if not, wherein they deviate from such 
standards. The test sequence is such as to point out a 
defect in order that proper repairs may be accurately 
made. The rack is compact, accessible to the operator 
irom one position, and requires a minimum of main- 
tenance. The use of diaphragm cocks, of the cam-lever 
opening tvpe, and a water column for accurately measur- 
ing pressure differentials are but examples of details 
which make the rack a very accurate means for determin- 
ing the desired standards. 

Due to the extension of time between cleaning periods. 
more effective means are required for excluding moisture 
and other foreign substance from the brake pipe in order 
to insure that feed grooves and other charging ports will 
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not become unduly restricted. A pump intake filter of 
high efficiency in intercepting even the finest particles of 
dust, is an important item in the general air brake sys- 
tem. The benefits derived are not alone confined to the 
brake system, but the service life and dependability of 
operation is greatly extended. Efficient means for filter- 
ing all air leading to the vital operating parts of the AB 
valve insures continued lubrication of the packing rings 
and eliminates the development of high friction. 

Of major importance is the problem of properly cool- 
ing the compressed air, employed in the brake system. 
It is important that the air be cooled to as near the 
surrounding atmospheric temperature as is possible, and 
yet avoid undesired freezing in the cooling system during 
extremely cold temperatures. Double pump installa- 
tions, maintained at high efficiency, are important aids 
to the elimination of moisture in the brake system. 

Brake pipe leakage has always been a very pertinent 
subject, and the successful handling of long trains only 
serves to point out the necessity for continued efforts on 
our part to reduce it to a minimum. 


Importance of Time Element in Adjusting Slack 


Slack action is the major cause of damage to equipment 
and lading. While it cannot be entirely eliminated ; it 
can be controlled so as to avoid material damage. The 
successful handling of freight trains involves a gradual 
re-adjustment of train slack; and is equally important 
during the starting and stopping. Train slack cannot be 
changed quickly and at the same time smoothly. Time 
element is a very important factor in all forms of brake 
operation; and its relation to other functions becomes 
more important as the train lengths are increased. 

The slight time advantage gained by the use of release 
position during initial charging as compared with the use 
of running position only when employing a modern high 
capacity feed valve properly installed with minimum pip- 
ing between main reservoir and feed-valve bracket, and 
feed-valve bracket and brake-valve bracket is invariably 
offset by the time required to insure the release of reap- 
plied brakes. Actual tests have demonstrated that brakes 
which have reapplied back in the train a distance of 20 
cars or more cannot be positively released by a flash 
kick-off without dangér of causing more brakes to re- 
apply at the forward end. 

Overcharges are positively eliminated by the use of 
running position only and many railroads have issued 
instructions to eliminate the use of release position en- 
tirely. The use of running position only avoids the 
direct passage of moisture to the brake pipe, such as will 
invariably occur should reduced air, at the high relative 
humidity, be admitted directly to the system during the 
initial part of train charging or during a release period. 

It has been found that the freight train handling in- 
structions as contained in Air Brake Association Book 
No. 8 can be successfully used, producing the desired 
results, with but a few exceptions and these perhaps 
where because of out of ordinary conditions it may be 
necessary to cover the condition by special instructions. 


Controlling Slack with the Brake 


When designing the AB valve the transmission rates 
for both servicé and emergency functions was materially 
increased in order to reduce to a minimum the ill effects 
of damaging slack action. The full benefits of this design 
feature will become more apparent as the percentage of 
AB valves in a train increases. With the average of 20 
per cent of AB valves per train, however, the advan- 
tages of the AB valve features is very noticeable, espe- 
cially in regard to service application and release of 
brakes. 

Because of this we have instructions, with trains of 
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75 cars and under, to release whatever brake-pipe reduc- 
tion there is at the time the brakes are to be released. 
That is if a 6-, 7- or 8-Ib. total brake-pipe reduction is 
sufficient to accomplish the desired result this reduction 
is released without the necessity of having a definite total 
reduction to assure release that heretofore was thought 
necessary. We are now using the brakes for slack control 
at all locations that slack action usually occurs without 
reducing the speed and, of course, we are using the brakes 
for definite speed reductions as well as stops. 

On the Missouri-Kansas-Texas short high-speed trains 
of 75 cars and under are very difficult to handle. The 
road characteristics are such—hog backs and curves— 
that while the effort is being made to operate at high 
speed the slack action is so severe that it cannot be 
tolerated. We now use the brakes for slack control. Our 
freight train handling instructions are, in part: 

“A—Considering all factors that enter into safe train 
handling, it will be necessary to discontinue drifting 
wherever possible and resort to the use of pulling throttle 
against brake application. This can be done as per item 
B. Wherever grade conditions are such that the methods 
in item B cannot be used and it is necessary to drift this 
must be done at a lower rate of speed." 

To control the train at high speed for safe operation 
and to control the slack action at such location where it 
will run hard and where no definite speed reduction is 
involved, the following operations are used: 

“B—Use a pulling throttle. Have the slack all out. 
Make the first reduction 6 Ib. Keep the locomotive brake 
from applying through the entire operation, and while 
the brake-pipe service exhaust is discharging open the 
throttle three or four notches in order to have the loco- 
motive pulling harder while the brakes are applying. Use 
this brake application until the results have been accom- 
plished. When ready to release, place the brake-valve 
handle in running position, leaving it there. In case the 
speed increases, make another light reduction." 

At locations where a definite speed reduction is to be 
made the following operations are made: 

"C—Use a pulling throttle having the slack all out. 
Make the first reduction of 6 Ib. Keep the locomotive 
brake from applying throughout the entire operation, and 
while the brake pipe service exhaust is discharging open 
the throttle three or four notches in order to have the 
locomotive pulling harder while the brakes are applying. 
After the service exhaust ends, gradually reduce the 
throttle to a light pulling throttle. If necessary, make 
a few additional light reductions 2 Ib. at a time. When 
ready to release the brakes, place the brake valve in 
running position; at the same time reduce to a light 
drifting throttle." 

When making stops we use the following operations: 

“D—Use a pulling throttle. Have the slack all out. 
Make the first reduction of 6 Ib. Keep the locomotive 
brake from applying at this time, and while the brake- 
pipe service exhaust is discharging open the throttle three 
or four notches in order to have the locomotive pulling 
harder while the brakes are applying. After the brake- 
valve exhaust ends, reduce to a moderate pulling throttle, 
easing off if necessary to maintain this. If necessary, 
make additional light reductions of 2 lb. Then, when 
within 8 or 10 car lengths of being stopped, use sand 
continuously. When within 40 ft. of being stopped, make 
a reduction of 6 to 8 Ib., allowing the locomotive brake to 
apply and shut the throttle, having the brake-valve ex- 
haust open when the train stops." 

The three above operations described are used with all 
make-up of trains except with the heavy loads behind. 
With such train make-up we reduce to a light drifting 
throttle before the brake application as per item A. 

We believe the freight-train handling instructions, as 
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contained in Air Brake Association Book No. 8, are 
ideal for freight-train holding and are used by us with 
very goods results. We only deviate from these instruc- 
tions as regarding the total reduction to be released and 
the use of running position for releasing and charging. 
We also believe that with the above methods of train 
handling advantage is taken of the AB brakes in the 
train in the direction of expediting train movement with 


safety. 
The Modified H-6 Brake Valve 


To simplify the engineer’s work in connection with 
train handling, we have modified our H-6 brake valves 
in such a manner that we now have a first service posi- 
tion and when used will make a 6 lb. brake pipe reduc- 
tion and at the same time hold off the locomotive brake 
when the first reduction is being made. This will free 
the engineer to the extent that he can add to the throttle 
three or four notches while the brake-valve exhaust is 
discharging. Also changes in this brake valve give feed- 
valve pressure on top of the rotary valve with the brake- 
valve handle in release and running positions. Release 
position is used to release the brakes as this position gives 
full feed valve capacity whereas running position will 
choke down the valve capacity in order to give the con- 
ductor’s valve proper control of the brake pipe. With 
this design, when releasing the brake valve is placed in 
release position 3 or 4 min. (without overcharge) and 
then returned to running position. This position, as 
above stated, will give control of the brake pipe to the 
conductor’s valve. 

The report was signed by W. E. Vergan, supervisor air 
brakes, M-K-T; J. H. Henley, road foreman engines, 
M-K-T; W. H. McCune, road foreman engines, M-K-T ; 
A. H. Rothmeyer, road foreman engines, M-K-T; and 
S. L. Farney. 


Discussion 


In answering questions in the discussion Mr. Vergan, 
who presented the report, said that the modified H-6 
brake valve was not intended to replace the No. 8 brake 
valve. He insisted, however, that if he were to apply 
the No. 8 valve it would have to provide an automatic 
lap at 6 Ib. brake-pipe reduction just as does the first- 
application position in the modified H-6 type. It would 
also have to include the feature of the modified H-6 valve 
which prevents the application of the locomotive brake 
in first-application position. 

Questions were raised as to the effect on fuel consump- 
tion of the use of the brake against the throttle. Mr. 
Vergan said that when slack developed in a freight train 
operating at high speed on track none too smooth, the 
vertical bouncing of the cars tends to cause the couplers 
to separate. He attributes the steady reduction in fuel 
consumption in freight service on the M-K-T to the re- 
duction in break-in-twos which has eliminated the many 
delays formerly encountered. He referred to a reduc- 
tion from as many as 125 knuckles in 30 days to five 
or six per month. 

In replying to questions concerning the sticking of 
brakes following release from 6-Ib. brake-pipe reductions, 
Mr. Vergan said that particular care was taken on the 
M-K-T to maintain tight brake pipes. Every car, at 
the principal terminals, he said, is tested with a portable 
test truck taking 20 cars at a time. He also stressed the 
statement in the report that an average of 20 per cent 
of the cars in M-K-T trains are equipped with AB 
brakes. Without the effect of these brakes in the train 
he said it would be impossible to handle the trains in 
this manner. 

Mr. Vergan said that the modified H-6 brake valves 
are fitted with high capacity feed valves. 


Stationary Boiler Plants 


Consumption sufficient to justify detail 
study of plant designs 


At many railway terminals an hour by hour study of 
steam, compressed air or power requirements may show 
a very uniform demand. Where the demand is fairly 
uniform it may almost be taken for granted that the base 
load represents standby losses. Radiation losses from 
steam lines, leaks, pumps or equipment operating con- 
tinuously, whether needed or not, cause the uniform base 
load. A reduction or elimination of these wastes means a 
smaller but less uniform load on the power plant. Ifa 
new plant or replacement of main equipment in an exist- 
ing plant is under consideration, a load study may make 
it possible to specify smaller units than would otherwise 
be considered. Steam used to operate boiler, washing 
and filling pumps, blower for firing up locomotives, fuel- 
ing plants, etc., cause a very intermittent and variable 
load on a stationary boiler. Boiler equipment should, 
therefore, be designed to operate efficiently under a 
variable load. 

The boiler, furnace and burning equipment should be 
designed for maximum efficiency during the medium load 
carried a long period of time and yet be able to carry 
the peak load, even at a light sacrifice in efficiency. This 
will probably be found better than to pay for the standby 
losses of an extra unit required but a few hours per day. 

To express it in a little more detail: Far more than 
one boiler horsepower can be produced for each 10 or 11 
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sq. ft. of heating surface without damage to the metal if 
the right boiler with ample circulation, etc., is selected. 
If 10 or 11 sq. ft. of heating surface is provided for each 
boiler horsepower of normal load, there is no reason why 
two, three, or even four boiler horsepower cannot be 
generated for each 10 or 11 sq. ft. for short periods. The 
same is true of the furnace volume, grate area, etc. In 
some plants boilers should be designed to carry 150 per 
cent of rating peaks, and in others 400 per cent of rating. 

A few years ago the majority of railway power plants 
burned coal in hand or stoker fired furnaces. Today 
natural gas, oil, pulverized coal, have come into general 
use. The market is flooded with new burning equipment 
for all of these fuels. The majority of this equipment 
may give excellent results if installed with the right 
boiler for certain load conditions. This merely makes 
the power plant man’s job more interesting in the design 
and selection of equipment that will produce the best 
results at a given terminal at the least over-all operating 
cost. 

If the average railroad burns from 8 per cent to 12 
per cent of its fuel under stationary boilers, the total bill 
is sufficient to justify a detail study of new plant design 
or existing plant rebuilding. 

The report was signed by R. S. Twogood, fuel engineer, 
Southern Pacific. 
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Why Not Streamline Statistics? 


Suggestions for bringing out their pertinence in 
tables and by graphic presentations 


Statistics, as a general class of product, in the typical 
statement form in which they are usually presented, are 
for the average man unattractive to the point of bore- 
dom if not to the extent of actual repulsion. The natural 
result of this situation is that the unhappy victim who 
must wade through a periodical deluge of such state- 
ments is inclined to avoid the journey or postpone the 
effort as long as possible, then plunge in and hurry 
through with all possible speed to more congenial mental 
territory beyond. Even to the statistically minded man 
it is too often the case that important relationships are 
so obscured and disguised that it is difficult if not im- 
possible to discover and assign to them their actual or 
relative values. It is small wonder, then, that the labor- 
ious accumulation and marshaling of statistical data so 
often serves little of the intended purpose. 

The general purpose of keeping records that permit 
the development and presentation of statistics at regular 
intervals on any subject under study is to show where 
we stand at any present time with reference to where 
we have been in various periods of the past and thus 
to determine the trend or direction of our progress, and 
if the operating officer is to be enabled to make any con- 
sistent use of such information as a guide in the formula- 
tion of plans designed to effect improvement in per- 
formance it is essential that the statistics that show the 
trend of performance be supplemented by other data that 
develop what are the causes responsible for the changes 
that may be observed in the trend of performance. It 
is well understood that data recorded for use for this 
purpose should be (1) pertinent, (2) accurate, and 
(3) promptly available. 

But after we are assured that our material has been 
prepared in accordance with these principles, it is a com- 
monplace observation that plain columns of figures paint 
no adequate picture of the subject under consideration 
even when there are no complicated inter-relations be- 
tween the corresponding values in the different columns 
that may have been set up on a statistical statement. Of 
course, this deficiency is emphasized many fold when 
complicated interrelationships exist, as they surely do 
between the various factors represented in statistical 
presentations of locomotive fuel performance. 

Fig. 1 shows an example of charting for a two year 
period of the monthly values of five factors of outstand- 
ing importance in their influence on the operating results 
of a railroad division: (1) Volume of business in mil- 
lion gross ton miles, (2) average temperature (on re- 
versed scale), (3) average gross tons per train, (4) 
average engine load in gross ton miles per engine mile, 
and (5) average engine miles per 100 freight train miles. 
Correspondingly the monthly values of two factors rep- 
resenting important results of operation, are also shown: 
(1) Freight service fuel performance, pounds of coal 
per 1.000 gross ton miles, and (2) freight-train wage 
and fuel cost per 1,000 gross ton miles. 

It requires only a glance at the chart to discover the 
extremely close correspondence. between the volume of 
business on the one hand and the average train load and 
engine load on the other hand, between the engine load 
and the temperature on the one hand and the fuel per- 
formance on the other hand, and between all these fac- 
tors and resulting wage and fuel cost per 1,000 gross 
ton miles, 
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It is particularly interesting to note the effect of un- 
usual happenings upon all the factors and results of oper- 
ation as shown by these charted values for the months 
of April and May, the period of the latest cessation oí 
coal loading. This is the sort of presentation of statis- 
tical values that makes them tell a connected story, which 
the operating official who is studying his performance, 
can readily interpret with assurance that the comparative 
values and the relationships of the various factors have 
been properly appraised. f 

And now that there is a growing general appreciation 
of the value of form design, undertaken with the pur- 
pose of increasing the eye appeal of objects in general. 
particularly now that it is becoming almost standard 
railroad practice to streamline new locomotive and car 
equipment to attract the patronage of the traveling pub- 
lic, possibly the suggestion that we do what we can to 
“streamline” even so unattractive an object as the 
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Fig. 1—Example of the method of charting five outstanding operating 
factors over two-year period, and two monthly factors 
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average statistical statement to make it more acceptable 
to its students may be found to be less flippant than it 
sounds at first mention. 

By this proposal we mean simply to indorse the well- 
known principle that the average eye readily recognizes 
with accuracy the relative proportions of objects placed 
near together, which applies with particular force to 
such objects as parallel lines drawn on a scale diagram. 
We propose to advocate a more extensive use of graph- 


Table I 
Lb. coal 
No. Train Engine per 1000 
From N To Y Service trains load load g.t.m. 
Scheduled R 4042 3126 87 
Scheduled 2 2941 2941 158 
Votal ......... Eastbound Scheduled 10 3901 3106 94 
Scheduled + 3606 2386 128 
Scheduled 1 2915 2915 153 
Fotals ;41:3::255 Westbound Scheduled 5 3516 2433 130 
Tonnage 3 7118 5297 64 
Tonnage 2 9730 9730 45 
Total ......... Eastbound Tonnage 5 7855 6300 58 
‘Tonnage 5 2914 2914 125 
‘Tonnage 2 3331 2258 157 
Tonnage 1 2374 2374 123 
Total ......... Westbound Tonnage 8 2830 2624 131 
Total 2.00. .... Scheduled 
and tonnage 28 4148 3357 96 


ical diits on which lines drawn. to Scale: or points set 
down to scale and connected by lines, are used to repre- 
sent numerical values taken írom the statistical state- 
ments. Without doubt, such graphical methods of pres- 
entation promote quicker visual comparisons of values, 
easier understanding of variations and stronger impres- 
sions of relationships than do the methods of simple 
tabulation that are in more general use. It follows that 
a corresponding saving of mental effort and time is thus 
accomplished for the busy officer who can hardly be ex- 
pected to take time out for exhaustive analysis of statis- 
tical material. 

In Fig. 2 we show an example of a divisional daily 
report of performance in freight service based upon the 
tabulation of values only, but employing a form of tabu- 
lation that has been made as attractive as possible by 
means of careful selection of both the factors or items 
covered and the comparisons that are set up. 

It may be observed that the comparisons of the various 
items or performance factors for “This Date," “This 
Month to Date," "Last Month to Date," and “This 
Month Last Year to Date." constitute quite a complete 
analysis of the day-by-day operation of a division which 
may be grasped at a glance by the officer familiar with 
the territory. 

But even so, we would advocate the use of the graph- 
ical method for showing the continuity of the daily values 
and the moving averages as they are published from day 
to dav on even so well designed a tabular statement as 
this. While we have no knowledge of the regular use of 
such a chart we present in Fig. 3 a representation that 
we have prepared to illustrate the appearance of a 
month's data on Engine Load and Pounds of Coal per 
1.000 Gross Ton Miles when set up in this form. From 
similhir charts for preceding months laid side by side the 
comparisons with "Last Month" and “This Month Last 
Year" could be made at a glance. 

In Table I. we show the next step in the analysis 
which the divisional officer would logically wish to make 
for occasional selected days, i.e.. the performance of the 
groups of trains in each of the classes of service that 
make up his operation. In such a simple tabulation as 
this the contrasts in train load, engine load and unit fuel 
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Fig. 3—One month's data on locomotive load and fuel used 
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consumption, as between different groups, is sufficiently 
striking without the use of graphical charts. It becomes 
obvious that certain groups may be selected for special 
attention with the object of improving the general 
average, in which case the analysis would naturally be 
carried down to expose the performance of individual 
trains. 

We consider it important to emphasize the opinion 
that, no matter how attractive the presentation may be 
made, there is only a very limited value to be derived 
from statistical data as guides to control of current 
trends of operating performance if they are not made 
available within a few days after the date or after the 


close of the period they cover. While statistical state- 
ments published five to eight weeks after the period may 
be useful and necessary as records of past performance, 
as, for example, is the case of the O. S. Reports to the 
Interstate Commerce Commission, it is obvious that they 
are not available early enough to be used to influence 
current trends of operating performance. 

The report was signed by E. E. Ramey (chairman), 
fuel engineer, B. & O.; G. E. Anderson, general fuel 
supervisor, Great Northern; P. E. Buettell, fuel super- 
visor, C. M. St. P. & P.; A. A. Raymond, superin- 
tendent fuel and locomotive performance, N. Y. C., and 
E. G Sanders, fuel conservation engineer, A T. & S. F. 


Preparation, Inspection and Utilization of Coal 


Washing improves many coals—Make thorough mine 
inspections—One coal per engine district 


In recent years careful preparation has become the 
rule in the coal industry. Decreased demand for coal 
because of slackened industrial activity and the inroads 
of competitive fuels have forced upon the coal industry 
the need of dressing up the product. Of necessity the 
alert producer must keep up with progress in coal prep- 
aration. Great forward strides have been made in the 
last two decades. Today coal is washed, dried, sized, 
dust-proofed, medicated and inspected so as to insure the 
consumer the maximum in quality and uniformity for 
his fuel dollars. Care is taken in every step of prepara- 
tion from the initial loading until the finished product 
is lowered into the railroad car. Each step is important. 


Preparation 


Coal preparation at the tipple may be classified into 
the following sub-divisions : sizing, cleaning or removing 
of impurities, surface treatment to allay dust, and mixing 
and blending. 

Most tipples are equipped with elaborate screening 
and rescreening installations such as high- and low-speed 
shaker and vibrator screens, special conveying and as- 
sembling equipment, picking tables and loading booms. 
The raw coal is fed on to screens for separating into 
various sizes; namely, block, lump, egg, stove, nut, pea, 
screenings, duff, modified mine run and various resultant 
sizes. In addition to these grades some of the mines 
are equipped with storage bins and mixing conveyors 
which enable them to load almost any size or combina- 
tion of sizes that a consumer may demand. 

. The concentration of the industry on preparation of 
ideal stoker coal sizes has brought about a number of 
developments in screening equipment. Reasonably satis- 
factory screening of coal at sizes as small as forty-eight 
mesh has been made possible. 

_ After having been separated into different sizes coal 
is subject to breakage in both hand and mechanical 
cleaning plants, therefore, modern tipples are equipped 
with degradation screens to remove this breakage of 
undersized coal. Many of the mine tipples are equipped 
with crushers and cross conveyors. This is particularly 
desirable when mines are supplying railroad fuel to pur- 
chasers of run of mine coal who specify that the lumps 
must not exceed a maximum top size. 

Hand-picking is still the method by which most coal 
is cleaned. Where it is the sole cleaning method em- 
ployed, all prepared sizes down to approximately 174-in. 
bottom size are generally cleaned. Separate picking 
tables are provided for each of the prepared sizes. Most 
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plants having mechanical cleaning equipment still rely on 
hand-picking for the larger sized coal above four or six 
inches. This is because it is easier and more economical 
to remove the larger sized visible impurities in this 
manner. 

It has been found that mercury vapor lamps increase 
the contrast between sulphur pyrites and pure coal. 
Therefore, this type of illumination is in extensive use 
for picking coal in which pyrites are common. On the 
other hand, the light from mercury vapor lamps tends to 
deaden the lustre of coal so that slate appearing with the 
coal does not stand out as clearly as when incandescent 
lamps are used. The character of the impurities de- 
termines which type of picking-table illumination is more 
efficacious. 

Sized coal is delivered to the railroad cars from mod- 
ern loading booms with the minimum of degradation. 
A new feature built on the end of the loading booms 
still further guards against the breaking up of coal as it 
falls in the car. This feature consists of two flat steel 
aprons so mounted at the end of the loading boom that 
the coal slides down into the cars. Another improved 
method now being used successfully is layer loading, 
which is a new departure from general loading practice. 
Layer loading consists of loading two or three cars in 
tandem, which materially reduces segregation and makes 
possible greater uniformity of coal quality. 

Competition with oil and gas in the domestic market 
and keen competition within the coal industry has caused 
many producers to instal equipment in the tipples to 
spray coal with various kinds of dust-allaying media. A 
number of industrial plants are specifying dust-treated 
coal. The railways as a whole have not given this sub- 
ject serious consideration although one or two companies, 
such as the Richmond, Fredericksburg & Potomac, have 
conducted some investigation in this direction. 

There are but few mines that are equipped to mix and 
blend coal. Unfortunately run-of-mine coal from the 
same mine or different mines does not run uniformly as 
to size. Appreciating this condition some of the operators 
have installed storage bins and mixing conveyors to in- 
sure uniformity of size in every car of coal shipped. 

An addition to the efficiency of preparation that is 
typical in the industry today is mechanical cleaning. The 
advantages claimed for such a refinement are many and 
varied. Any reduction in ash content represents a cor- 
responding increase in heat value. The benefit to the 
consumer is considerably greater than the apparent in- 
crease in heat value. The burning characteristics of 
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washed screenings may be different from the same coal 
in the raw state. Less slagging, maintenance, and boiler 
outage with washed coal is the experience of many sta- 
tionary boiler plant operators. 

A very important advantage of washing coal is the 
relative uniformity of the product. The ash content of 
raw screenings will often show wide variations from the 
average from day to day. Lack of uniformity is expen- 
sive to the coal user because few types of burning equip- 
ment have the flexibility necessary to burn successfully 
alternately low- and high-ash coal. Excess ash or low 
heat value may mean that a plant must shut down be- 
cause of inability to carry the steam load. 

Some coals cannot be economically washed. The struc- 
ture of the coal and the impurities inherent and ex- 
traneous, vary not only with each coal seam, but also 
with each mine and within each loading day. Modern 
automatic washing units, because of their great flexibility, 
can successfully clean our midwestern coals to a reason- 
ably uniform desired ash content. Because of the con- 
centration of impurities in the small sizes of midwestern 
coals, washingereduces the ash in the small sizes to a 
much greater degree than it does in the prepared sizes. 
In some coals, the ash content of the screenings after 
washing is less than the ash content of the larger sizes. 
In making the decision to wash a particular coal, the per- 
centage of ash desired in the washed product must be 
decided. The character of the impurities and inter- 
mediate coal may determine this. 

To emphasize the benefit derived from washing 114- 
in. screenings, the following are averages of several 
analyses made on three Illinois group mines designated 
as follows: 


Sulphur, 
Ash, per cent per cent B.t.u. 
Classification w Was Raw Wash Raw Washed 
High grade ........ 11.50 7.96 1.99 1.03 12,590 12,900 
Medium grade ...... 12.38 9.61 3.40 2.81 12,440 12,890 
grade .......... 16.71 7.69 3.94 2.09 10,260 12,260 


The increased use of mechanical loading devices in 
underground mines and the rapid growth in strip-mine 
operations has made mechanical cleaning of coal prac- 
tically mandatory. Such mining methods not only load 
all the impurities contained in the coal seams, but in 
many cases also part of the roof and the clay or rock 
bottom. It requires heavier shooting in order to break 
down the larger lumps of coal and consequently produce 
a tipple mixture with which hand picking methods cannot 
hope to cope. There are also certain seams where even 
if the coal were hand loaded, the size and the distribu- 
tion of the impurities make it next to impossible to prop- 
erly clean the coal by hand. It is here that the 
mechanical cleaning process must step in. As far as the 
purchaser is concerned, the end results of mechanical 
cleaning methods are about equal. Practically every dif- 
ferent cleaning system will produce the same grade of 
coal from any certain coal seam. 

It would seem as though a new series of tests on 
washed fine coal such as 2-in. and 134-in. screenings 
would be helpful in pointing the way to the increased use 
of fine coal. Since mechanically cleaned coal is prac- 
tically dustless there should be a reduction in honey- 
comb formation on tube and blue sheet, less ash to dis- 
pose of from the fuel bed, less handling at the cinder pit 
and less unburned coal passing through the boiler and 
out the, stack. 

With the use of mechanically cleaned coal smaller than 
7 in. by O or 6 in. by 0, such as 2 in. by O, segregation 
is further reduced with beneficial effects. If 2 in. by 0 
coal was supplied exclusively to stoker-fired locomotives 
the degradation in passing through the stoker delivery 
apparatus would be materially reduced. 
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A problem that naturally follows the washing of coa! 
is the treatment of the screening sizes to remove excess 
water which is objectionable for a number of reasons. 
First, the user does not want to pay for water that de- 
tracts from rather than adds to the evaporation efficiency. 
During the winter it is important to remove excess mois- 
ture in order to prevent freezing. The practice of de- 
watering washed coal is far from being standardized. 
There are no two preparation plants that meet the prob- 
lem of dewatering in exactly the same manner. The 
absence of uniformity in dewatering equipment would 
seem to indicate that the question of dewatering is not a 
settled one. 

Most plants equipped with washers supplement me- 
chanical dewatering and drying of screenings with the 
addition of calcium chloride or granulated salt in ex- 
treme cold weather. The remaining extraneous moisture 
in the fine sizes after dewatering is concentrated through 
gravitation to the bottom of the railroad car. Difficulty 
is sometimes encountered in zero weather in opening the 
pockets of hopper cars because this concentration of 
moisture in the pockets results in freezing. This freezing 
does not occur when % in. or 54e in. down is heat dried. 
At plants not equipped with heat driers the addition of 
a chemical agent such as calcium chloride in the bottom 
of the pockets may prevent freezing. 


Inspection 


It is understood by all of the railroad fuel inspectors 
and fuel inspection departments that the proper place to 
inspect coal is at the mine, and that it is necessary to be 
familiar with the mine's operation, preparation facilities 
and practices so that intelligent decision can be made as 
to what to expect. Such inspections should be thorough. 
In other words, the coal inspector should spend a whole 
day at various times going through a coal company's 
plant and observing every detail of operation. He will 
thereby make the contacts and see enough of the coal 
to be able to tell definitely what quality it is. This is 
far better than spasmodic inspection at the mine or on the 
tops of cars, or a few unloaded cars at destination. With 
this knowledge the inspector knows what mines may have 
difficulty in furnishing satisfactory coal either from the 
standpoint of their mechanical equipment above or be- 
cause of their method of loading the coal underground. 
Coal not complying with contract requirements or specifi- 
cations should be rejected and the reason for rejection 
given. Good inspection entails surprise visits. There- 
fore, the inspector should not be required to follow any 
set routine, which will hamper him in the proper func- 
tioning of his duty. 

As it is physically impossible to have a large enough 
inspection force to see every car from every mine during 
each mine’s working day, much can be accomplished by 
having the coal-chute, stationary boiler-plant and round- 
house foremen report on the coal. If it seems to fall 
short of the specifications, then a sample of the impurities 
found should be collected and saved for the inspector 
so that a proper investigation can be made at the mine. 
Reports to the inspectors or fuel department headquar- 
ters on such inspections and samples collected have much 
to do with the elimination of stoker failures, steam fail- 
ures and fuel losses which otherwise might be over- 
looked. 

The sampling of coal is something that should be done 
with great care. Incorrect sampling or spasmodic sam- 
pling of coal does more harm than good. As has already 
been said, the best place to sample coal is at the mine. 
Any coal operator who will not co-operate in this respect 
is not a good producer of coal, no matter what his 
product is like. At large mines and where they have 
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cleaning plants, provision is usually made for automatic 
sampling. If a sample of the complete day’s run at the 
mine is taken, it will usually show a true representative 
analysis of the mine’s average coal quality. Most op- 
erators having cleaning plants or large tipples, usually 
make provision for collecting samples of daily runs and 
in most cases, collect them for their own information. It 
is only necessary to co-operate with the producer in order 
10 get a portion of his sample. 

The inspectors must keep a close check on the coal 
cleaned in a mechanical cleaning plant because these 
plants can be adjusted to produce any desired ash per- 
centage above a given minimum. When the cleaning 
control adjustment is changed, it means an increase or 
decrease in ash percentage, that is the impurities loaded 
out. with the coal. 

Foreign material is occasionally thrown on top of the 
loaded coal cars while enroute and it is possible for this 
foreign material to become mixed with the coal. There- 
fore it is necessary to make top inspection of each load 
before the unloading process is started then to watch the 
car's contents as they are being unloaded. This care re- 
duces possible failure and expensive breakdowns of me- 
chanically operated devices on our locomotives and in our 
stationary boiler plants. The coal chute and boiler room 
attendants should be instructed to make these inspections. 

Utilization 

Fuel used by railroads is normally írom coal fields 
near at hand or coal which is most easily and most 
economically obtainable. Owing to these considerations 
practically every variety of coal available is used to 
greater or lesser extent by the railroads. If all coals 
were similar in physical and chemical characteristics 
and if locomotives and stationary boiler plants were de- 
signed to burn all sizes and kinds of coal with equal 
combustion efficiency, selection of locomotive and sta- 
tionary boiler plant fuel coal would be greatly simplified. 
The methods employed by individual railways in han- 
dling coal from railway cars to locomotive tender has a 
material bearing on the grade or size of coal which can 
be used. The modern railway coaling station is equipped 
with shaker screens, crushers and adequate bins or 
pockets to store the various kinds and sizes of coal re- 
quired on different types of locomotives. A stoker coal 
is furnished to stoker-fired locomotives and egg, stove or 
resultant sized coal delivered to hand-fired passenger, 
freight or yard locomotives. If the coal station has only 
one pocket, which only too frequently is the case, the 
purchasing agent is forced to buy a coal that can be 
used on both stoker- and hand-fired locomotives. This 
results in increased consumption of fuel. 

Another important factor is the question of coal segre- 
gation in passing through the coaling-station bin. Re- 
zardless of the attention given to the preparation at the 
mine, if provision is not made to prevent segregation 
in the coaling station trouble will be encountered, even 
stoker coal segregates into various sizes and as a result 
one locomotive tender is supplied with a super clean nut 
or pea size and the next one receives practically all 
"bug dust." 

Inasmuch as the geographic economic considerations 
make it necessary for railroads that do not originate coal 
10 draw their supply from widely separated coal fields, 
coal handling facilities, type and design of locomotives, 
etc. govern the grades and sizes of coal that can be used. 
Any discussion of coal selection and utilization. cannot 
proceed, except in the most general terms, unless the con- 
trolling factors governing an individual railroad are 
known. 

The importance of placing one grade of coal in the 


484 


various coaling stations along the route of a single loco- 
motive run cannot be over emphasized as some firemen. 
especially on stoker-fired locomotives, in going from one 
type of coal to another will experience some difficulty 
in properly regulating the jets and stoker speed. 

Consideration should also be given the matter of un- 
loading coal currently and not allowing it to deteriorate 
for months under the summer sun and rain merely be- 
cause it is more convenient for yard forces to spot the 
coal that was last received from the mine. 

The proper loading of cars is also essential. An over- 
loaded car results in a direct loss of fuel. 

Pilferage must also be considered here. While it mav 
be practically impossible to stop all thievery, much can 
be accomplished by not placing cars near public road 
crossings, driveways and other spots that are accessible 
to the public. Police protection around the coal chutes, 
coaling tracks and yards is practical because in many 
instances such protection is already being provided in 
the vicinity for other purposes. At some points it has 
been found advantageous and economical to provide po- 
lice protection solely for the company coal. 

With the rapidly increasing. number bf stoker-fired 
locomotives it will be beneficial to purchase a size of coal 
that will not have to be crushed. Most types of stoker- 
fired coal conveying equipment crush the coal to a minus 
214 in size. Consequently, when larger coal is supplied 
to the tender of a stoker-fired locomotive, extra power is 
required to reduce the size so that it can be conveyed 
through to the firing table. This, in turn, results in a 
heavier percentage of fines, increased fuel consumption 
and a higher machinery maintenance expense. 

The unloading of cars at the various points should be 
checked closely to see that all the coal is unloaded before 
the cars are moved away from the unloading spot. The 
cinder pit and ash pit accumulation should be observed 
closely as they are good barometers of what is happening 
on the road or in the boiler room. 

The reclamation of the carbonaceous or combustible 
material that is found in the cinders and ashes prior to 
being loaded out as refuse for disposal should be given 
serious thought and consideration especially with those 
roads which do not originate coal on their own line. 
There are several types of mechanical separators used for 
reclaiming loose combustible substances for use in gener- 
ating steam in several European countries. These 
separators are known as “pan ash separators” and are 
of the wet-jig, trough and upward-current types. These 
Pan Ash Separators are easy and cheap to operate and 
have proved their worth over several years of operation 
in European countries, 

Since the advent of extended locomotive runs some of 
the through run locomotives are coupled to tenders that 
have a limited coal carrying capacity. This means that 
these tenders must be coaled to their extreme loading 
limits at certain coaling stations along the line in order to 
assure the crew an adequate supply of coal to haul the 
train to the next scheduled coaling stop. The result of 
such a practice is overloaded tenders which means loss 
of coal. Some other operations are supplied with tender- 
that have too large a coal capacity. Consequently, the 
coal in the back of the tenders remains there from one 
shop or roundhouse tender cleaning period to another. 
This results in deteriorated coal which means a loss o: 
heat. Loading or coaling tenders to their maximum 
Capacity when it is not necessary should be stopped ax 
this practice is a deliberate waste. 

The report was signed bv S. A. Dickson, (chairman). 
supervisor fuel, Alton; H. J. Prielmaier, supervisor fue! 
inspection, Wabash; P. E. Buettell. fuel supervisor, C. M. 
St. P. & P.; R. W. Butler, fuel inspector, C. & O.; L. J. 


Joffray, chief fuel inspector. Ilinois Central; W. A. 
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Larick, supervisor fuel, N. Y. C.; Hugo B. Lee, Jr., The 
Maumee Collieries Co. ; A. F. McElhenie, The Pittsburgh 
& Midway Cual Mining Company; R. H. Morris, The 
Gauley Mountain Coal Company; Geo. G. Ritchie, fuel 
service engineer, C. & O.; W. L. Sheppard, Pittsburgh 
Coal Company, and W. J. Tapp, fuel supervisor, D. & 
R. G. W. 


How Can the Members Help the 
Association? 


E. L. Woodward, western editor, Railway Mechanical 
Engineer, presented a paper on the subject "What Each 
Member Can Do To Promote the Effectiveness of the 
Railway Fuel and Traveling Engineers’ Association." 
His paper was based on suggestions received in letters 
from 22 members. Those most frequently mentioned 
which Mr. Woodward placed at the top of the list are 
as follows: (1) Members should study advance copies 


of all committee reports and papers so that they will be . 


able to discuss them intelligently; (2) each member 
should attend every meeting and support the work of 
the association by paying his dues in advance; (3) mem- 
hers should make it a definite responsibility to sell the 
association to the higher officers on their railroads, and 
(4) members should accept assignments to committees 
and should help in the preparation and presentation of 
committee reports; the work of the committee should 
not all be left to the chairman. 


Car Association--- 
Freight Car Inspeetion 


(Continued from page 465) 

In the foregoing recommendations particular attention 
is called to the necessity of making special inspection 
and adjustment of certain parts of cars for specified 
service. This does not mean that the instructions gov- 
erning the inspection or repairs to any part of any car 
used for some other service can be overlooked, but that 
the parts mentioned are the most vital in affording the 
required protection for the class of service under con- 
sideration. 


Conditioning Cars after Loading with 
Hides and Fertilizers 


Cleaning and deodorizing of cars contaminated by the 
loading and transportation of such products as hides, 
fertilizer and other commodities listed in A. A. R. Trans- 
portation Division Cir. T-42-A, dated October 25, 1938, 
has been given a great deal of thought and some prog- 
ress has been made, but much remains to be done. Com- 
pliance with the regulations and instructions contained 
in Cir. T-42-A would, to a very large extent, preserve 
the better class of cars for high grade commodity load- 
ing and with a corresponding reduction in cost of clean- 
ing and reconditioning of cars. 

During the past year one northwest road, after much 
experimental work in developing facilities and practices. 
reports that they have been successful in cleaning and 
deodorizing box cars that were badly contaminated from 
hide or other contaminating commodities at only a frac- 
tion of which it would have cost to replace flooring and 
necessary lining. Cars were cleaned during all seasons 
and approximately 85 per cent of all cars cleaned were 
made OK for high class commodities. 

When a car arrives at a station or terminal point with 
floors or walls in a contaminated condition, and such 
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contamination will cause damage to subsequent loading, 
it is the duty of the station forces or car inspectors to 
card and forward such cars empty to the properly 
assigned and designated repair or wash cleaning tracks 
where these cars may be cleaned, reconditioned, and 
made serviceable for highest class lading. When com- 
pleted, they are properly classified or commodity card 
applied. 

For the past many years the improper use of and dam- 
age to the better classes of freight car equipment caused 
by the loading and transportation of contaminating com- 
modities has reached such a volume that cooperative ef- 
fort among railroads, and between railroads and shippers 
is necessary. not only to avoid excessive costs of recon- 
ditioning equipment for the original service for which 
it was provided, but also to depletion of equipment avail- 
able for high class loading, as well as damage to various 
commodities loaded in contaminated cars. Much of this 
can be avoided hy employing regularly assigned cars for 
hide service or contaminated products as well as recon- 
ditioning of misused cars through the proper cleaning 
procedure. 

Loading of hides in first class house cars is very detri- 
mental to the equipment, causing very offensive odors as 
well as damage to commodities therein loaded while in 
such a contaminated condition. Hides produce various 
forms of detrimental effects on the interior portion of the 
car because of the manner in which they are shipped. 
There are forms of bacteria, or one-celled microscopic 
organisms which grow and increase by the millions if 
in a warm or moist place. Also, hides not properly 
cleaned, having an accumulation of fat, produce a rancid 
odor caused by the formation of butyric acid. This drips 
or falls from the hides, lodging into the crevices of the 
wood. Then again, there are forms of fungi formation 
which are plantlike growths or moulds that form on the 
fur portion of the hide. This also dislodges or falls 
from the hide onto the floor or sides of the car. The 
cars are possibly warm and moist, giving it a good med- 
ium to grow in within the crevices of the wood, and will 
continue to grow until removed. All of this causes of- 
fensive odors inside of the car and contaminates com- 
modities loaded therein, unless removed. 

By the proper cleaning procedure as described herein. 
the use of proper cleaner solution, tests have proven that 
this solution properly used will extract all this contami- 
nation from the car with very little expense. This solu- 
tion acts as a disinfectant, cleaner, and deodorizer and 
has practical applications. 

This committee will be glad to furnish interested mem- 
bers with trade name and manufacturer of the chemical 
compound used for cleaning as above outlined. 

Coal cars should, of course, be given the same atten- 
tion as to condition of trucks, sills, draft gear, brakes, 
safety appliances, etc., as box and other cars. Doors 
and door operating mechanisms should be carefully in- 
spected when cars are empty to see that these parts are 
in proper condition before cars are loaded. Sides, end- 
and bottom should be tight enough to handle the kind of 
coal for which furnished to destination without loss. 

Stock cars, in addition to being in good running order. 
should be given careful inspection to see that there are 
no protruding bolts, nails or projections of any kind that 
would injure stock. 

'The report was signed by Chairman F. G. Moody. 
master car builder, N. P.; F. J. Swanson, general car 
department supervisor, C. M., St. P. & P.; P. J. Hogan. 
supervisor car inspection and maintenance, N. Y., N. H. 
& H.: F. M. Rezner, general car foreman, C. B. & Q.: 
and E. A. Sweeley, mechanical superintendent, Burling- 
ton Refrigerator Express Company. 

(The report was accepted and ordered printed.) 


485 


New Association Discusses Problems of 


Locomotive Maintenance 


F. B. Downey, President 


@ver 100 members and guests registered at the Hotel 
Sherman, Chicago, for the three-day meeting of the Loco- 
motive Maintenance Officers’ Association which met for 
its first session on Tuesday morning, October 17. At 
the opening session this association met jointly with the 
three other mechanical groups meeting at Chicago to 
listen to an address on the training and coaching of super- 
visors by L. W. Baldwin, chief executive officer, Missouri 
Pacific. Mr. Baldwin's address appears elsewhere in 
this issue. 

At the afternoon session of the first day President 
Downey spoke at length on the scope and purpose of the 
reorganized association, He reviewed the work of the 
former International Railway General Foremen's Asso- 
ciation and drew attention to the fact that under the old 
organization the membership was drawn from a limited 
group, principally general foremen, in the locomotive and 
car departments. When the former organization tempo- 
rarily suspended its meetings during the early years of 
the depression there was, he pointed out, a move made 
to co-ordinate the activities of several of the so-called 
minor associations which resulted in the formation of 
the new association under its present name, with its 
membership limited to railroad men interested in the 
problems of locomotive maintenance but expanded in 
scope so as to include master mechanics, shop superin- 
tendents, shop engineers, machine tool supervisors, chief 
locomotive inspectors and their assistants as well as gen- 
eral shop and enginehouse foremen. Its activities, he 
said, will embrace all phases of locomotive repairs. 

At later sessions addresses were made by F. E. Ly- 
ford, trustee, New York, Ontario & Western, and D. 
S. Ellis, chief mechanical officer, Chesapeake & Ohio, 
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J. C. Miller 
Third Vice-President 


J. W. Oxley 
First Vice-President 


Locomotive department super- 
visors hear papers and talks 
on training supervisors, ap- 
prenticeship, heat treating, 
scheduling and tool selection 


and the following technical papers were presented: 
Roundhouse Problems Caused by Long Runs, by F. J. 
Fahey master mechanic, New York Central; Training 
of Apprentices by A. H. Williams, general supervisor 
of apprentice training, Canadian National; Forging and 
Heat Treating Locomotive Parts by L. B. Heríurth, 
forging supervisor, Missouri Pacific; Failures of Loco- 
motive Parts and How to Prevent Them* by F. H. Wil- 
liams, assistant test engineer, Canadian National; Sched- 
uling Locomotive Through the Shops for Classified Re- 
pairs by F. B. Downey, assistant shop superintendent, 
Chesapeake & Ohio and Methods for Selecting Machin- 
ery and Tools for Locomotive Repairs by R. P. Dollard, 
shop engineer, Chespeake & Ohio. 


Election of Officers 

At the afternoon session on the last day of the meet- 
ing, the following officers were elected for the ensuing 
year: President, F. B. Downey, assistant shop superin- 
tendent, Chesapeake & Ohio; first vice-president, J. C. 
Miller, general foreman, Nickel Plate Road; second vice- 
president and secretary-treasurer, J. E. Goodwin, shop 
superintendent, Missouri Pacific; and third vice-presi- 
dent, F. J. Topping, assistant master mechanic, Chesa- 
peake & Ohio. The following members were elected to 
the executive committee: F. T. James, master mechanic, 
Delaware, Lackawanna & Western (chairman) ; F. W. 
Ekins, general foreman, Atchison, Topeka & Santa Fe: 
W. L. Jones, general foreman, Illinois Central. J. B. 
Dunlop, superintendent car shops, Canadian National 
and W. L. Rice, superintendent of shops, Reading, con- 
tinue as members of the executive committee. 


* An abstract of this paper, with illustrations, will appear in a later issue. 
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The Qualities of a Good Supervisor 
By F. E. Lyford 


Trustee, New York, Ontario & Western 


As a result of having spent several years as a super- 
visor in the mechanical department, I have often felt 
that the mechanical department of a railroad does not 
get the recognition to which it is entitled. Roughly 
speaking, the mechanical department is responsible for 
the expenditure of about 20 per cent of the gross reve- 
nue of railroad operation and I believe that there are 
many executives who do not recognize the tremendous 
effect that this expenditure has on the operation of a 
railroad. Executives are prone to think in terms of 
cars and their contents and the revenue which they bring 
in, overlooking the importance of the locomotive which 
pulls the train. This is a most important unit, and 
they should see that everything possible is done to pro- 
vide the mechanical department with the facilities neces- 
sary to reduce transportation to its lowest possible cost 
by keeping equipment in the best of condition. 

It seems to me that mechanical department super- 
visors have been somewhat at fault in the attitude they 
have taken. In the hurry and rush of the enginehouse 
or shop they are likely to concentrate on getting a job 
out quickly in spite of the fact that it may not be 
thoroughly done. Because of this fact, it is necessary 
many times to do a job over and this repetitive work 
causes a waste of labor and material that can be pre- 
vented by adequate and intelligent supervision. 

"Adequate supervision is the essence of good man- 
agement, and management is not merely that of the head 
of an organization. An executive has a right to expect 
certain things of his supervisors, and there are four or 
five of these that seem to me to be of great importance. 

First, an enginehouse or shop foreman, or a super- 
intendent of motive power, should be one of the most 
curious fellows in the world. He should always be ask- 
ing why he should do this and why he should do that. 
Curiosity will save him a lot of expense and will help 
him if he puts it to good use. Men should be curious 
about the jobs that are ahead of them in order that 
they may be ready to step into them. Many executives 
and supervisors are too inclined to use the old army 
system of merely giving an order and not explaining 
what the reason is back of the order. The right men 
are curious about reasons and will do a better job when 
the reason is made clear. I had a little difficulty with 
a supervisor on our road recently. He was given a 
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budget and when he overran it I called him in and 
asked him why he had done it. I explained to him 
that there was just so much revenue and that if every 
one ran over his budget we would all soon be out of 
a job. Then I showed him the company's operating 
figures and explained them to him. Finally, he said 
that this was the first time anybody had told him about 
the financial condition of the road, and now that he 
knew what the problems and difficulties were he would 
not overrun the budget again. From then on every- 
thing ran in good shape. I felt that he, as a super- 
visor, had the right to know and that he could work 
better if he knew what was behind all this. You will 
observe that your men are curious to know certain 
things, and if you explain matters of policy and change, 
dee will soon realize how interested they are in their 
jobs. 

The second matter is that of supervisors being 
mentally and physically alert—looking like a supervisor 
and acting like one. The type of foremen who is con- 
stantly running around with his pockets full of papers 
may look busy but it does not mean that he is accom- 
plishing much. The alert supervisor is the man who 
learns very quickly the important things to watch and 
by asking questions concerning these certain key factors 
can rapidly size up any situation.' 

The third factor is resourcefulness. Resourcefulness 
is one of the most valuable assets that a mechanical 
supervisor can have. It is not only necessary in its ap- 
plication to the use of machine tools and small tools, but 
is just as necessary in the use of information that comes 
to his attention. The resourceful supervisor is always 
able to find just the right solution to a problem and the 
ability to use vital information properly is sometimes 
one of the easiest roads to the right solution. Statis- 
tics—vital statistics concerning the operations of the road 
and department—are of great value to a supervisor in 
running his job intelligently and he should train himself 
to recognize what the vital statistics are. 

The fourth factor is promptness. Time is essential 
on every railroad and things must be done on time. 
Promptness should be observed in recommending new 
equipment, new tools and in falling in line with new 
methods. Be prompt about the situation that seems of 
utmost importance to you—do your job efficiently but 
be sure that you have it done on time. You should give 
your men the help they need to enable them to do their 
jobs quickly. Often this need only be a clear explana- 
tion. 

The last one of the factors is the question of honesty. 
A lot of supervisors are not honest with themselves be- 
cause they are stubborn and refuse to recognize both 
sides of a question. It is necessary that a supervisor 
have his mind wide open at all times so that he can hon- 
estly approach each and every problem that he meets. 
Upon honest supervision depends the lives, safety and 
jobs of millions of people. 

In conclusion, I want to say that the railroads are 
probably the most important industry we have and are 
going to have for some time, but the mechanical forces 
are of utmost importance in this industry—that good 
equipment is fine but good men are better—you can do 
a lot with good men and poor equipment but not much 
with good equipment and poor men. 
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Proper Maintenance of Modern Locomotives 
By D. S. Ellis 
Chief Mechanical Officer, Chesapeake & Okio 


The modern locomotive is called. upon to produce 
higher sustained horsepower over longer periods of 
time and at higher speeds than those formerly existing. 
and must be in such condition at all times to meet these 
exacting requirements. Above all else, it must not be 
the cause of delays enroute. This leads us to the ques- 
tion at hand—the proper maintenance of locomotives. 

This problem has become somewhat complicated due 
to the addition of various auxiliaries. It ts my honest 
opinion that the proper maintenance of a modern loco- 
motive will be better accomplished if we do a little more 
work with our heads before we start in with our hands. 
In other words, first analyze the problem at hand and 
then set up the necessary machinery in the form of 
proper schedules, based on mileage or time, for doing 
certain work and when we do tackle the actual Job of 
accomplishing it, do it right---yo all the way, not half- 
way, turn it out as nearly 100 per cent right as it is 
humanly possible to do. Proper scheduling of repairs 
in advance is of utmost importance. 

Co-ordination and co-operation between departments is 
essential in order that the assigned mileage and the 
highest availability possible for the modern locomotive 
can be accomplished. 


A Problem in Economics 


Like all railroad problems, that of locomotive main- 
tenance is one of economics, and a definite plan carried 
to its logical conclusion is vital. This requires the use 
of a definite measuring stick to determine when a loco- 
motive should be shopped and for what purpose. This 
measure or barometer is usually assigned mileage, but 
this alone is not the whole answer for it is essential that 
it be supplemented by a detailed inspection of work 
necessary, covering the true condition of the unit before 
it is shopped. When the locomotive is finally placed in 
shop for repairs, these repairs should be made in the 
proper manner, performing each job by the means found 
best to suit the condition at hand. I would suggest at 
this point that it is very helpful to first study the job 
to be done, then the best means of accomplishing it eco- 
nomically, and set this up as a standard. 

It is quite essential, when locomotives are shopped for 
repairs, that each shop supervisor consider the purpose 
for which the locomotive is shopped, and it should be his 
aim to see that all work necessary is performed to keep 
the locomotive in service, barring unforeseen accidents, 
until it has made its full cycle of mileage, and so that 
it does not become necessary to make major repairs at 
terminals between shopping periods. 

For example, crown brasses and cylinder bushings 
which, in the judgment of the supervisor or as pre- 
viously established by practice, are not in condition to 
make the full assigned mileage, should be renewed to 
eliminate the necessity of renewal between shoppings, 
thereby relieving the engine terminals of such major 
work. If the foregoing is carried out diligently, I dare 
say that the enginehouse job in maintaining modern loco- 
motives will be greatly lessened and the economies to 
be derived therefrom innumerable. 


Thorough Inspection Important 


Going back to the maintenance of modern locomo- 
tives in regular service between shopping dates Į recom- 
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mend careful, detailed inspection and prompt. perform- 
ance of all work necessary prior to dispatchment of the 
locomotive so that when the locomotive is dispatched. 
the supervisor can rest comfortably in the knowledge 
that the locomotive will go out on its run and make its 
trip without causing any delay whatever to transportation 
insofar as mechanical details are concerned. 

As in the case of the back shop supervisor, the engine- 
house supervisor should at all times do the necessary 
work. (Of course, it is understood that before the work 
can be done, the defects must be found, and, in many 
instances, herein. lies the secret. about. engine failures 
which result in such costly delays. 

Carrying this thought still further and. supplementing 
the work required by Federal Rules with those rules we 
know are necessary, namely—a complete, detail inspec- 
tion of the locomotives each 30 days, and making the 
necessary repairs to keep the engine in service during 
the next 30 days is likewise most essential. 

I would seriously recommend to you at this time. ii 
you have not already done so, the creation of a so-called 
standardized monthly inspection, or No. 1 Inspection Re- 
port, and instructions pertaining thereto, for if properly 
carried out the performance of the work thus reported 
will go a long way toward reducing engine failures and 
ultimately major repairs. The same thing, likewise. 
applies to so-called quarterly and annual inspections. 

What I am trying to bring out here is my former rel- 
erence to co-ordination, for it is only through the co- 
ordinated effort of those responsible for the proper main- 
tenance of modern locomotives, through each of the va- 
rious inspection and repair operations mentioned that 
modern locomotives will be properly maintained. 

It is also important that we, as supervisors, familiar- 
ize ourselves with, and know the condition of each unit 
under our direct supervision. In other words, the me- 
chanical head of the department will know this in a gen- 
eral way—the master mechanic in a still more complete 
way so far as the number of units under his direct super- 
vision are concerned—the general foreman—the engine- 
house foreman—and the inspector, in complete detail. 
If all of those mentioned will study and know the condi- 
tion of their individual engines, at all times, the job oi 
maintaining the modern locomotive becomes much more 
simple. 

Both back shop and enginehouse supervision should be 
thoroughly familiar with all machine tools assigned to 
them as well as facilities over which they have jurisdic- 
tion, in order that thev may at all times so arrange and 
plan their work that the maximum use and benefit from 
each tool will be derived. This is particularly true today 
because of the cost of our present modern equipment. 

No talk of this nature would be complete without duc 
reference to the training of shon and enginehouse force: 
in such a manner that each man may perform his work 
in the most efficient manner possible and in accordance 
with the prescribed instructions of each individual rail- 
road and it should be the dutv of each of us as supervisor- 
to so train our men. 

In closing, let me compliment vou on the work vou are 
undertaking and accomplishing, extend to you every 
wish for the successful administration of your association 
and pledge my personal support of the work that you ave 
attempting to accomplish. 
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Seheduling of Locomotives for Classified Repairs 
By F. B. Downey 


Assistant Shop Superintendent, Chesapeake & Ohio 


The scheduling of locomotives is not a recent develop- 
ment. For many years this has been a subject of con- 
siderable thought and many systems and procedures have 
been tried out. Some were abandoned as too compli- 
cated for practical use, others were improved and chang- 
ed as conditions changed, but to date, no standard sys- 
tem is in vogue on the railroads. However, most shops 
where classified repairs are made, have some kind of a 
schedule system. 

Most shops set a tentative date for the boiler test, 
wheeling and the out-shopping of locomotives. These 
dates are subject to change as shop conditions change, 
and the sequence of the out-shopping lineup changes ac- 
cordingly, causing discord and confusion in the shops 
and a corresponding loss in money. All of us are famil- 
iar with the confusion when it is found that certain en- 
gines can not be out-shopped on the promised date, and 
with the time and money lost trying to pick up other 
engines in order to get the total required or promised for 
the month. 

It is possible to set up a schedule whereby the ex- 
pected output can be out-shopped without delay or chang- 
ing the sequence of operations. The practicability of 
such a schedule has been demonstrated for several years 
in the shop over which I have supervision. 


Planning Work Six Months Ahead 


A schedule of engines to be out-shopped at this par- 
ticular shop is worked up monthly, six months in ad- 
vance at all times. Near the middle of each month, the 
schedule is gone over and a new sixth month added. 
Occasionally, due to a wreck or accident, important en- 
gines are damaged and can not be kept out of service 
to take their turn in line. In such cases, the program 
needs to be revised and some engine removed from the 
line-up or set back to make room for the more important 
engine. If properly handled, this need not cause undue 
confusion. 

It is my opinion, that no backshop is too small or ob- 
solete but that a properly set-up schedule will cut the 
cost of repairs and increase the output, as well as secure 
a better class of workmanship, due to the specialization. 

A well-balanced schedule is a valuable asset to a shop 
with its specialized jobs. The advantage of specialized 
mechanics working the more important jobs has long 
been recognized by shop managements. The wider ap- 
plication of this principle has been prevented by frequent 
fluctuations in force and most shops limit their specialized 
jobs to the few more important and skilled operations. 
They have learned from sad experience the disadvantage 
of having to break in green men on such jobs, conse- 
quently they continue handling most of their work by 
general mechanics. We do not claim that the schedule 
will entirely prevent lay-off or shut-down periods, but 
we do know a well-planned program and a systematic 
schedule will reduce the írequency of such events and 
in almost every instance minimize its force. Thus, 
through a well-planned program and a well-balanced 
force, the schedule promotes efficiency through specializa- 
tion of a far greater number of jobs than could ordinarily 
be handled. 


How to Set Up a Schedule 
How then, can a proper schedule be set up in shops 
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where none is now in vogue? A check of the reports or 
repairs made to locomotives given classified repairs show- 
ing work performed, costs, man-hours and additions and 
betterments applied for all engines which have been 
óverhauled over a period of several years, will set up a 
fairly accurate figure for the man-hours needed to give 
the classified repairs to any particular type of locomotive. 
A check of the same kind will reveal the number of man- 
hours available for classified repairs. Thus, if there were 
25 locomotives of different types to be overhauled in a 
month of 25 working days and the total man hours re- 
quired to out-shop these locomotives is 125,000, it would 
require 625 men per day. If 625 men were available 
daily for classified repairs, the management would know 
that there would be no need to increase the force to get 
the scheduled output. 

However, it is necessary to go farther than this. A 
check of the same kind in each craft is necessary to de- 
termine how many machinist-, boilermaker-, blacksmith-. 
pipefitter-, carmen-, electrician- and painter-hours arc 
needed for this output and then the force can be properly 
balanced by seeing that each department has its proper 
quota of men. In making the check to determine the 
number of men required, the more engines used of each 
class to arrive at an average, the closer will be your fig- 
ures. On one engine using the average figure, due to 
extra work or lack of average work it may be found that 
you have too many or not enough men, but where a large 
number of engines are involved, the total will be sur- 
prisingly close. 

Where only one type of locomotive is being repaired and 
all receiving the same class of work, and the same repairs 
to each part, a permanent schedule could be set up that 
would remain in effect and would only be changed as the 
efficiency of the shop changed, due to new practices, or 
new machines, and devices secured. — 

In most shops, numerous types of locomotives are re- 
paired and in our shop, last year, we turned out a total 
of 115 locomotives for classified repairs, consisting of 
21 different types and the following class of repair: 31 
class 2; 50 class 3 and 24 class 4. This required close 
scheduling and the result was a steady flow of work to 
the various departments, which resulted in the locomo- 
tives being out-shopped on promised dates. 

The advantages of a proper schedule are that each 
supervisor knows at all times, just what work is in his 
department, the sequence in which it is to be worked. 
just when it is to be completed, the number of man hours 
necessary to complete and the man hours available for 
completing same. 

The outstanding feature of a schedule is that after the 
schedule is set up and working, a close check can bc 
made of each gang or department, and only a sufficient 
number of men need be provided to maintain the sched- 
ule with no slack and no man-hours wasted. 

In our shop. I conducted such a check, spending suffi- 
cient time in each gang to determine that the method of 
handling each job was the best that circumstances and 
equipment permitted, that the tools and machinery were 
in good shape, and that the gang or department was 
properly supervised. I was able by this check to remove 
men from several gangs or departments and use them 
on work which increased the output, reduced expense 
and greatly improved the general conditions. 
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Advance Material Preparations 


Of important consideration with any schedule system 
is advance material provisions. Every shop has some 
system of getting material on the job, some more elab- 
orate than others, varying from the small point that de- 
pends entirely on the stores department supplying them 
the moment their need arises to the more complete sys- 
tem of material notices given 60 to 90 days in advance 
of the expected shopping dates. No shop of any size 
can depend on the former method. Certainly a schedule 
could not be run on that basis. It is absolutely neces- 
sary, not only that the work be planned in advance, but 
the material needs be anticipated and the supply depart- 
ment advised in time to have the major items of ma- 
terial on hand when the engine is shopped. 

In setting up a schedule of locomotives, the scheduling 
officer must be competent and know that his schedule is 
correct and can be completed on time. Nothing is more 
discouraging to the gang leader, as well as the men, than 
to know that the schedule is impossible and that the 
scheduling officer has set it up with a view of trying 
only to get a maximum of work out of the men and was 
aware that the schedule would not be met. Therefore, 
a schedule should be set up that is possible to be met 
and which at the same time, provides no slack time and 
will require constant and diligent effort to be made. 


Records Are Important 


Another item of even greater importance is a proper 
record system. The shop facilities on every railroad 
were designed to meet their individual needs and cap- 
able of restoring equipment of such class and amount 
as is required of the motive power department. In 
spite of well-laid plans of shop engineers, lack of far- 
sighted planning on the part of the mechanical depart- 
ment or unavoidable and unforeseen emergencies some- 
times make it necessary to throw peak loads on the back 
shops. Such a situation is often the deciding factor in 
the purchase of some particular item of new and modern 
equipment but usually this is a delayed or insufficient 
remedy and the immediate question “What will it take 
to do the job?” must be answered, “So many additional 
man hours.” The wide difference in answers under so 
nearly similar circumstances have often been the source 
of much embarrassment. The only escape from such an 
undesirable position is a systematic and complete record 
of past performance. This record should be kept on all 
engines that pass through the shop for repairs and should 
be grouped by classes of engines and class repairs. 

The following is a list of the more essential items that 
should be kept in this record: 


: (1) Engine number, class repairs, date in, date out and days 
in shop. 

(2) Cost of labor, cost of material and total cost. 

(3) Shop record of man hours used by gangs and in total. 

(4) Time keeping departments record of total man hours 
charged. (This provides a check on the accounting and will 
check any big mistakes on final cost figures.) 

(5) Major items of work performed. (Such as flues and 
lagging removed; axles, cylinders, tires, crank pins, staybolts, 
large firebox and boiler sheets renewed or extensively repaired.) 

(6) Addition and betterment charges. 

(7) Totals and averages by classes at the end of every calen- 
dar year. 


This may seem like too elaborate a record, but when 
you consider that there is no item here but that is kept 
somewhere in your record system in some manner and 
that it really only amounts to grouping the information 
for ready reference, you can appreciate the advantages 
will far exceed the bother of recapitulating your present 
scattered data. 
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After this record is set up your guess work is over. 
It then becomes a matter of accurate calculation in which 
the factor of error is surprisingly low. If for any rea- 
son the management wants to start a different type of 
program work, such as additional firebox installation, 
new tank construction or simply change over from an 
average run of engines to a concentration of Mallet, 
Mikado or some particular type of engine or class of 
repairs, you can tell them immediately whether it can 
be done or not and if not, why. 

With a little experience in dealing with this system 
of estimating. the management will recognize its de- 
pendability and appreciate the results. You too will ap- 
preciate it as a valuable asset in checking weak spots in 
your organization often before anyone else is aware of 
its existence. It is very necessary that this background 
of collateral information be established in order to in- 
sure the proper functioning of the schedule system. 


Supervision of the Schedule System 


The actual schedule supervision can and should be 
done by one man, thoroughly familiar with the details 
of shop practice and procedure. With a satisfactory pro- 
gram which gives him the inshop and outshop dates, he 
plans every intermediate operation, plotting the work 
for the entire shop on a master sheet, which when fin- 
ished shows the completion date of every job of suff- 
cient importance to appear on the schedule. Approx- 
imately 125 items should provide sufficient detail. The 
advantage of additional items would be completely offset 
if it should require another man to help handle them, 
for the setting up of a schedule is a one-man job. One 
man must be able to take the program and look down 
through the days that it covers and visualize the whole 
job with its various operations interlocking with the 
precision of an intricate machine. Then he can lay it 
out on the master sheet just as the mechanical engineer 
plans the machine. 

After the work is thoroughly planned and laid out on 
the master sheet, sections of this sheet, in miniature, 
containing all the items pertaining to each foreman's 
work are furnished to him. In addition to this, a shop 
line-up on a mimeographed form showing the due dates 
on 14 most important items, including engine numbers, 
date in, date out and class of repairs is furnished every- 
one interested, including mechanics on special jobs. 

A check is made each day of jobs due and not done. 
These are posted in red ink on the master sheet and a 
delay report made and copies furnished the general super- 
visors and to each foreman to whom a delay was charged. 
This report is made every morning before nine o'clock 
which gives the supervisors time to investigate the de- 
lays and lend the necessary assistance where needed in 
time to prevent delaying the shop output. 

This is a description of the routing procedure. In 
case of emergency, such as a wrecked engine or boiler 
defects showing up, the schedule proves of great assist- 
ance. Immediately after the need for a revision in the 
line-up occurs, the schedule is revised and new data fur- 
nished everyone concerned. It is evident that the fewer 
changes made, the smoother and more efficient will be 
the functioning of the shop generally; thus, the neces- 
sity for a well-planned program and a well-balanced force 
is obvious. 

Workmen in the shop quickly grasp the working of 
such a plan and in most cases, prefer to work to such a 
plan, rather than to come into the shop not knowing 
what is scheduled for the day or when they will be asked 
to drop the job on which they are working and rush 
some other job in order to make up for a supervisor's 
mistake. 
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Support of Shop Organization Necessary 


To successfully work a schedule such as outlined, it is 
necessary that the entire organization be sold on the idea 
and give their support. If one department fails to hold 
up its end or shows any lack of interest, the plan will 
fail, confusion will occur and the output will be delayed. 

The human element enters largely in this plan and 
there is at times a desire by some to mark off jobs as 
being completed when there is still a few hours work 
necessary to complete them. This can not be tolerated 
and the shop management must insist that jobs not 100 
per cent completed at the dead line be shown as such on 
the delay report. The delay reports or red mark sheet, 
as it is called, is a valuable aid to the shop superintend- 
ent, master mechanic and general foreman, and should 
be closely followed by them. In the gangs where delays 
exist, investigations should immediately be made from 
the following angles: To see if the gang or department 
is properly equipped with tools to handle the work; 
whether there are sufficient men; whether the delay is 
being caused by some other department; whether the 
supervision is handling the job in the best manner. 

Gangs where no delays exists, should be investigated 
with the idea of finding out where extra man-hours or 
slack exists. In such case, some of the overflow from 
other gangs can be assigned, or possibly a man removed 
for other work. Where it is found that this particular 


gang or gangs are keeping abreast of the schedule by the 
close attention and diligence of the men and by first- 
class supervision, then is the time to pour on a little 
of the oil of approval. It is natural to expect and ap- 
preciate praise for a job well done. 

This schedule system as now being used is not com- 
plicated and will be readily understood by any competent 
shop supervisor. Again to summarize, it consists of: A 
record of the man hours and costs on all classes of re- 
pairs to locomotives on the road; a record of the aver- 
age man hours and cost of each class of repair to each 
type of locomotives, which guides the scheduling officer 
in getting the schedule for a similar repair to a similar 
locomotive ; a daily record of the man-hours on each loco- 
motive and a record of the total of man-hours on all en- 
gines undergoing repairs; a master sheet on which the 
scheduling man sets the date that each part or parts are 
due to be ready to apply and dates they are due to be 
applied; a separate schedule sheet, which goes to each 
gang foreman and contains only the items for which he 
is responsible and a red mark or delay sheet which shows 
jobs or parts not completed on time and the party or 
department responsible for the delay. 

I feel that a committee from this association should 
be appointed to make a study of this and all other sys- 
tems now in use, and set up for the benefit of others an 
approved shopping and scheduling system, which would 


help those that have none and improve those now in use. 


Forgings and Their Heat Treatment 
By L. B. Herfurth 
Forging Supervisor, Missouri Pacific 


It is estimated that the railroads consume about 20 
per cent of the steel produced and that some three mil- 
lion tons of steel will be forged to its final form and 
size in railroad forge shops, during the year 1939. These 
figures indicate the importance of forging and heat-treat- 
ing operations to the railroads. 

The controlling factors entering into the production of 
quality forgings are, heating the steel to the forging 
temperature, the manipulation of the metal during the 
forging operation and the final heat treatment. 

The initial heating of the steel is one of the most im- 
portant steps in the production of quality forgings. Many 
failures of forgings have resulted from indifferent and 
improper heating. 

The energy created by heat, brings about more physi- 
cal changes in metals than any other known form of 
energy. When heat is applied to steel it expands, loses 
in strength, changes in color, undergoes structural 
changes, becomes more or less plastic, and at sufficiently 
high temperatures, changes from a solid to a liquid. 

Rapid heating causes uneven expansion which results 
in the setting up of stresses that often cause internal 
segregation or bursts. Non-uniform heating will bring 
about the same defects. Over-heating, or burning, re- 
sults in coarse structures which are practically impos- 
sible to correct by heat treatment. Over-heated steel will 
always be brittle and quite susceptible to early fatigue 
failure. 

Most every one engaged in the heat treatment of steel 
recognizes the fact that if desirable results are to be 
Obtained the steel must be heated slowly and uniformly 
to the desired temperature. Too often, slow and uniform 
heating is interpreted to mean a rate of heating consistent 
with production demands. This holds true especially 
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when heating the steel for forging operations. There has 
been a tendency to divorce the heating for forging from 
other heat treating operations. The facts in the case 
are, “The heat treatment of steel starts with the initial 
heating for forging and ends with the heating and cool- 
ing of the final heat treating operation.” With these 
facts in mind, it can readily be recognized that the con- 
trol of the initial heating for forging is just as essential 
as the control of the heating for heat treatment. 

In practically all forge shops, the skill and judgment 
of the heater is relied upon to properly heat the steel 
for forging operations. The temperature of the metal 
is, in most cases, judged by its color. The time con- 
sumed for heating is regulated by the capacity of the 
heating equipment and the time required for the black- 
smith to work the heats. Under these conditions, it is 
not uncommon to see a billet drawn from the furnace 
which is over-heated on the surface and yet, when the 
billet is worked under the hammer the flow of the metal 
indicates that the center of the billet is considerably colder 
than the surface. 


How Does Steel Heat? 


To realize the full benefit of the mechanical treatment, 
the steel must be heated to a uniform temperature 
throughout its cross section. The problem is not “how 
fast can steel be heated,” but rather, “at what rate 
should it be heated in order to have uniformity of tem- 
perature through the mass.” This brings up the ques- 
tion, in what manner does steel heat? The surface of 
the billet absorbs heat from the hot furnace gasses and 
receives heat by radiation from the furnace walls. The 
only way that the center of the billet can get heat is by 
conduction from the surface. When the rate of heat ap- 
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plication is greater than the rate of conduction, the 
surface will become much hotter than the center. It is 
practically impossible to apply heat continuously to the 
surface and heat a billet uniformly. At different inter- 
vals in the heating stage, the rate of heat application 
should be slowed up, so that heat can diffuse to the center 
and equalize the temperature of the billet. 

The ideal conditions under which to heat steel billets 
for forging operations, are to pre-heat slowly to about 
1,000 deg. F., and hold at this temperature for a time 
sufficient to permit temperature equalization throughout 
the mass. Then raise the temperature gradually to 1,550 
to 1,600 and soak again for temperature equalization. 
The final step in the heating is to heat the steel to the 
forging temperature at a rate sufficiently slow so to main- 
tain uniformity of temperature throughout the scction 
being heated. 

It is difficult to set a time required for the proper 
heating of steel, however, the old rule of allowing one 
hour of heating time for each inch of diameter or thick- 
ness is not far amiss when heating large billets. The 
type of steel being heated, the design of the furnace 
and the amount of work to be done on the billet are 
factors which govern the heating time and the forging 
temperature. 

Small sections can be heated at a faster rate than large 
ones and soft ductile steels may be heated more rapidly 
than the higher carbon or alloy steels. For example. 
the ends of one in. rounds of S. A. E. 3130 steel are 
heated in 12 minutes to 2,000 deg. for forging the heads 
of unit bolts. No failures have resulted from this rapid 
heating. However, it is a certainty that if larger sec- 
tions of this steel were heated at this rapid rate, failures 
would result. In another instance an attempt was made 
to shorten the heating time of S. A. E. 9260 steel for 
forming into spring plates. The section size of the plates 
was 5 in. x 7 in. x 16 in. The rule is to allow five 
minutes heating time for each Yg in. of thickness, or 
35 minutes for a plate 74g in. thick. The heating time 
was shortened to 25 minutes. After heat treatment, the 
hardness varied in the same plate, the plates warped 
more than usual and the assembled springs varied in 
load-carrying capacity. A check of the cause of this 
variation revealed that the fast non-uniform heating, for 
forming, resulted in stresses and a non-uniform struc- 
ture which would have to be corrected by a normalizing 
treatment prior to heating for hardening. 


Shaping the Metal 


The shaping of the metal, under a hammer or press 
or in a forging machine die, is an operation that war- 
rants careful consideration. The first requisite of this 
operation is that the forging equipment have sufficient 


force to penetrate to the center of the billet and work. 


the metal in that section as well as the surface areas. 


Light blows or light forging equipment, works and flows ` 


the surface metal only. This causes the surface metal 
to creep from the center and results in segregation or a 
pipe in the center of the forging. This same condition 
also brings about non-uniformity of the grain structure 
due to the center of the billet not having received the 
proper mechanical treatment. 

The forging should be shaped so that the flow lines 
will follow the contour of the forging. It is quite com- 
monly known that steel is stronger in the direction of 
the flow lines than in transverse directions. This is ex- 
emplifed by the fact that gears, having forged teeth, 
show greater strength and endurance than those which 
are machined from blanks. 

The automatic shape cutting machine has been a val- 
uable contribution to the forge shops. With the proper 
preparatory forging it is quite possible to produce intri- 
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cate shaped forgings at a comparatively low cost. The 
blacksmith foreman is often tempted to eliminate the 
forging of the steel to the approximate shape, and cut 
the parts from plates, disregarding the direction of the 
flow lines in the metal. This practice is satisfactory for 
a large number of parts, but when the forging is to be 
subjected to impact or alternating stresses it is essential 
that the proper forging practices be followed. 

In all probability the upset method of forging is more 
indifferently performed than any other method. Quite 
often too much metal is upset at one operation. This 
results in lap-overs which are a serious defect in a 
forging. 

In other cases, the stock is doubled back and the steel 
is heated to the welding temperature for welding and 
forging in the die. This method is considered a poor 
practice because only one blow is required to shape the 
forging which is not sufficient to properly refine the 
grain structure. Numerous blows are more effective in 
refining the metal and completing the weld, than one of 
great force. 

'The design of upsetting dies should provide sufficient 
preliminary upsets to insure that no lap-overs, or other 
defects, will result in the final upset. 

When high forging temperatures are employed and 
the forging is finished at a comparatively high tempera- 
ture, the grain structure will be coarse and difficult to 
correct by heat treatment. On the other hand, if the 
forging operation is continued after the temperature of 
the steel has dropped to certain limits, severe stresses 
and internal defects are quite likely to result. 

From the above it is quite evident that there is a defi- 
nite range of temperature at which steel is forgable. This 
forging temperature range will vary with the composi- 
tion of the steel. A safe maximum temperature, for 
the ordinary grades of forging steels is 2,100 to 2,200 
deg. F. The minimum temperature, at which these steels 
should be forged, is 1,550 to 1,600 deg. F. 

The finished non-heat-treated forging will be more or 
less strained, the grain structure of the steel will be dis- 
torted and elongated in the direction of the flow of the 
metal. Steel in this strained and unstable state is quite 
brittle and offers feeble resistance to fatigue. To cor- 
rect this condition, the forging is subjected to some form 
of heat treatment. 


Why Forgings Are Heat Treated 


The object of heat treatment is to relieve forging 
strains, induce machinability, refine the grain structure 
and develop the properties suitable to the service con- 
ditions under which the forging is to work. 

The heat treatment of metals is made possible by the 
structural and physical changes that metals undergo when 
heated to certain temperatures. The temperatures at 
which these changes take place are called the critical 
temperatures of the metal. These changes do not occur 
instantaneously but require time to proceed to a com- 
pletion. Furthermore, the critical temperatures will vary 
with the composition of the steel, and, likewise some 
steels will have more than one critical temperature. In 
such a case the completion of the structural change re- 
quires that the steel be heated through a range of tem- 
peratures. 

The structure existing prior to heating to tempera- 
tures above the critical range, is obliterated and a new 
grain structure is born. When the steel cools, from a 
temperature above the critical, the reverse of these 
changes takes place. 

Broadly speaking, the heat treatment of steel is a 
function of temperature and time. The steel must first 
be properly heated to a predetermined temperature ; sec- 
ond, it must be held at this temperature for a period of 
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time to permit the completion of the structural change 
and to establish a state of equilibrium. 

Steel can exist in four different states at atmospheric 
temperatures. First, the natural state as it comes from 
the forge shop or rolling mill; second, the annealed con- 
dition; third, the fully hardened state, and fourth, the 
tempered or semi-hardened state. 

In the first state, as forged or the natural condition, 
the steel will be strained, as a result of forging opera- 
tions. The grain structure will be distorted and elon- 
gated in the direction of the rolling of forging. Under 
these conditions the steel will be more or less brittle and 
have feeble resistance to shock or impact. To condition 
the forging to meet service requirements, it must be 
subjected to heat treatment by one of the several 
processes. 


Heat Treating Processes 


There are four principal heat treating processes ; name- 
ly, annealing, normalizing, hardening and tempering. 

The full annealing operation consists of heating the 
steel slowly and uniformly, to a temperature some 50 
deg. above the critical range and holding at this tem- 
perature for the proper saturation time. Following the 
heating and saturation cycle, the steel is cooled slowly, 
most always in the furnace. 

The object of annealing is to soften the steel, increase 
machinability, relieve forging strains, refine the grain 
structure and develop maximum ductility. Steel in the 
annealed state is in its normal and weakest condition. It 
will have its minimum tensile and yield strength and 
its maximum ductility. 

Normalizing is accomplished by heating the steel to a 
temperature from 75 to 100 deg. above the critical range, 
holding it at this temperature for a period of time, and 
cooling in still air. This treatment differs from anneal- 
ing, principally as to the manner of cooling. In anneal- 
ing the cooling is retarded to permit the steel to return 
to its normal state. When normalizing the cooling is 
accelerated. This faster cooling rate results in a finer 
grain structure, an increase in hardness and strength with 
a slight decrease in ductility. 

Normalizing is quite effective in relieving forging 
strains and equalizing the structure, hence, it is very 
helpful in reducing warpage during machining and sub- 
sequent heat treating operations. 

When large forgings are to be used in the normalized 
state, a tempering treatment follows the normalizing 
treatment. The tempering of normalized steels increased 
ductility and resistance to fatigue, at a slight sacrifice in 
strength. 

Hardening, or quenching, as it is sometimes called, in- 
volves heating the steel to a temperature of 50 deg. 
above the critical and cooling very rapidly from that 
temperature. Most steels require quenching in a coolant, 
such as water or oil, to develop the fully hardened state. 
Steel always has a tendency to return to its normal state. 

In annealing, the cooling rate is slow and there is 
sufficient time for the structural changes to occur and 
establish the normal condition. When the cooling rate 
is accelerated, the structural changes do not have time 
to proceed to a completion, therefore, the cooling rate 
governs the structure and properties resulting from heat 
treatment. 

The structure of hardened or quenched steels will be 
much finer than that of annealed or normalized steels. 

In the fully hardened state the steel will have its 
maximum hardness and strength, but will have little or 
no ductility. Steel in this highly strained, hardened state 
is seldom fit for any commercial use. The strains re- 
sulting from the rapid cooling are relieved and the hard- 
ness modified by tempering. 
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- hours. 


Tempering, or drawing, consists of reheating hard- 
ened, or normalized steel to some predetermined tem- 
perature below the lower end of the critical range. The 
primary object of tempering is to induce ductility or 
toughness and relieve the strains set up by the rapid 
cooling. This is accomplished at the sacrifice of tensile 
and yield strength. Some heat treaters are inclined to 
perform the tempering operation indifferently. This 
operation governs the properties developed by heat treat- 
ment, that is, the properties of hardened steel can be 
modified, by tempering, to meet any specifications within 
the characteristics of that particular steel. 


Railroad Forge Shop Methods 


Some of the procedures followed in the forge shops 
of the Missouri Pacific Railroad are briefly outlined. 

Carbon vanadium steel is used for the manufacture of 
main and side rod forgings. The billets are moved 
from the storage yard to the forge shop and placed on 
racks beneath the doors of the billet heating furnaces. 
Heat, escaping from the openings around the doors, 
warms the billets to about 250 to 300 deg. The time of 
the warming up period varies from 5 to 8 hr., according 
to the size of the billets. 

About an hour before the close of the work day, the 
billets are placed directly in front of the open furnace 
doors. Heat radiates from the furnace and preheats 
the billets. Just before quitting time, and after the tem- 
perature of the furnace has dropped to about 1,400 deg., 
the billets are charged into the furnace. "They remain 
in the furnace and preheat by radiation of heat from 
the furnace walls. At 11:40 p. m. the furnace is fired. 
The temperature is raised slowly and at 8 a. m. the 
billets are at the forging temperature, 2.100 to 2,200 
deg. An optical pyrometer is used to check the tem- 
perature. The heating time, not including the warming 
up period, is 16 hours. The furnace is an over-fired 
type and has four working doors. 

The forging equipment consists of a 5,000-lb. steam 
hammer. During the forging operation, when the tem- 
perature of the billet drops to 1,600 it is reheated. Four 
heats are required to complete a main or intermediate rod 
forging. 

The forgings are normalized and tempered in a car bot- 
tom over-fired type furnace, which is equipped with 
automatic temperature control instruments. Each forg- 
ing is properly supported and raised from the hearth to 
permit free circulation of the hot gases. 

The heating time of raising the temperature of the 
forging to 1,650 deg. is eight hours. The forgings are 
held at this temperature for eight hours and then cooled 
in still air, to 800 deg. or less. 

The car is replaced in the furnace and the forgings are 
reheated to the tempering temperature, which is 1,150 
to 1,200 deg. This temperature is maintained for a 
period of eight hours and the forgings are cooled in the 
furnace to 800 degrees, or less. The final cooling is in 
still air. This procedure has been followed since 1926. 
To date no failures occurring from improper heating or 
forging, have been reported. 

S. A. E. 2115 steel is used for valve motion parts, 
such as eccentric rods, radius rods, combination levers, 
etc. This is a low carbon, medium nickel steel and is 
comparatively soft and ductile. The billets are not pre- 
heated but are permitted to soak in the furnace, for a 
reasonable length of time, before firing the furnace. 
During the forging operation, the workmen are watched 
closely to insure that this steel is not forged at tem- 
peratures below 1,550 deg. The completed forgings are 
given a full annealing treatment. They are heated to 
1,600 to 1,625 deg. and held at this temperature for two 
The forgings are cooled in the furnace. 
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Passenger car equalizers are rough forged from a 
low carbon steel, similar to S. A. E. 1010. The rough 
forgings are heated to 1,650 deg., and are cooled in the 
furnace to 1,100 to 1,200 deg. While at this tem- 
perature, the equalizers are cut to dimension with the 
automatic shape cutting machine. After cutting to shape, 
the equalizers are given a full annealing treatment. 


Spring Shop Practice 


Locomotive and coach springs are repaired and manu- 
factured for the system, at Sedalia, Missouri. All bad 
order springs are shipped to this shop, are separated ac- 
cording to class, and stored on lift truck skid boxes. 
When a sufficient quantity, not less than six, of any 
class is accumulated, they are moved into the shop for 
repairs. 

The bands are removed by cutting with an acetylene 
torch. The broken plates are removed and all plates are 
inspected. 

The steel, S. A. E. 9260 is sheared to length cold, but 
it is heated to 1,650-1,700 deg. for punching the slots 
in the ends of the top plates. 

For forming and nibbing, the steel is heated to 1,750 
deg. in an over-fired type furnace, which is equipped 
with automatic temperature control devices. The nibbing 
machine is located between the furnace and the forming 
machine. The nib is forged in the center of the plate 
and then the plate is formed, on a solid type former, 
to the desired contour. 

After the plates are cooled to 800 deg. or less, they 
are heated for hardening, to 1,600 deg., in a rotary hearth 


type furnace. A heating time of five minutes for each 
lig in. of plate thickness is used. The speed at which 
the hearth travels is adjusted for different plate thickness. 

At the completion of the heating time, the plate has 
arrived at the furnace door and it is quenched in oil, 
which is maintained at a temperature of 150 deg. by 
means of thermostat control, which actuates the cooling 
system. The quenching tank is equipped with a con- 
veyor. The speed of the conveyor is regulated to allow 
4 minutes for a plate to pass through the quenching tank. 

Immediately after hardening the plates are tempered 
in an electric bell type furnace. About 1,500 Ib. of steel 
is tempered at each charge. The temperature of the 
charge is raised to 950 deg. in 1 to 174 hours time. The 
charge is held at this temperature for 134 hours. 

After tempering, several plates from each charge are 
tested for hardness. The Brinell hardness desired is 
400. It varies from 388 to 415. 

The assembled springs are banded in a hydraulic 
banding press. The capacity of the press is 75,000 Ib. 
Each spring is given a deflection test of twice its load 
deflection and gaged for free height. 

Several springs from each lot, are tested, in a beam 
type testing machine for load carrying capacity, at the 
load height. 

The date of the manufacture or repair of the spring 
and the class of the spring are stamped on the band. 
Each spring failure is reported and a record is kept. 

The use of silico manganese steel, and control of forg- 
ing and heat treating operations, have brought about a 
remarkable reduction in spring failures. 


Selecting Machinery and Tools for Locomotive Repairs 
By R. P. Dollard 
Shop Engineer, Chesapeake & Ohio 


When repairing and maintaining locomotives innumer- 
able units of machinery and tool equipment are required. 
Within this range are those used for heavy operations 
such as, turning, boring, grinding, milling and forging, 
which cost up to $50,000 a unit, and those for light, 
but none the less important, hand operations the cost of 
which is a matter of cents. An appreciation of the num- 
ber and kinds of machines and tools required will, 
therefore, be of value when selecting equipment. 

Railroad machinery and tools are generally located in 
one of the following classes of shops: Main shops, or 
shops at which the heaviest of classified locomotive re- 
pairs are performed; shops at which classified repairs 
are made and a large number of locomotives are main- 
tained and despatched ; engine terminals at which an oc- 
casional light locomotive classified repair is made and 
locomotives are maintained and dispatched, and engine 
terminals which only despatch locomotives. 

New machinery and shop equipment will yield the 
greatest return on the cost in the main shop. When 
such a shop contains a correctly proportioned amount of 
machinery a new machine will be used continuously when 
the shop is working at full production, and if necessary 
it can be operated on a second and third shift. 

Shops at engine terminals where light repairs are made 
require a complement of machinery and tools of suf- 
ficient kinds and capacities to machine and repair locomo- 
tive parts accurately, also to prevent keeping motive 
power equipment out of service occasionally because of 
the lack of machine tool or shop equipment. At these 
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locations machine tools are rarely operated continu- 
ously and if the equipment is in condition to perform 
work within reasonable limits of accuracy, it will be 
satisfactory. 

It appears, therefore, when new modern machinery or 
equipment is selected for purchase it should be done, as 
far as practicable, with the view of replacing less mod- 
ern machinery installed in main or other important 
shops. The unit released by the new installation may 
be reconditioned, if necessary, and installed at a less 
important shop or terminal to permit the retirement of 
an inadequate or worn-out unit. In a number of in- 
stances this procedure resulted in maximum economy 
for the cost involved as well as improving the machine 
tool operations at more than one shop. 


What Modern Machines Will Do 


When consideration is first given to the selection of 
new equipment, all factors which determine the kind 
and capacity of that proposed should be looked into. 
Where the output of the shop is such that sufficient loco- 
motive parts are manufactured and repaired, one spe- 
cially designed or modern machine will frequently re- 
place two standard or obsolete machines. In the machine 
shop, a modern automatic screw machine for stud, bush- 
ing, bolt and thimble work will replace two small lathes; 
a milling machine designed for machining valve motion 
parts and other similar work will replace two universal 
milling machines; a modern boring mill, on boring, 
turning and facing operations, will replace two lathes; 
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milling machines designed for driving box and shoes and 
wedge work will reduce the time of these operations to 
less than one-half of that consumed when performed on a 
planer. In the forge shop, forging machines and presses 
will take the place of two or more forges with manual 
operation. Shops where metal sheets and plates are 
worked can reduce the time of flanging and bending 
operations with improved bending brakes and flanging 
presses to less than one-half that required by hand 
operations. 

A study of shop conditions will indicate to what extent 
new equipment can be used to secure the greatest amount 
of production and whether it may be located to serve 
more than one machinery group. Where a large number 
of units are considered, a complete detail time study 
of the shop operations and layouts of existing facilities 
with those proposed should be made to determine if the 
machinery re-arrangement will be balanced to produce 
the desired output. An analysis of this kind will properly 
locate the equipment in correct sequence of operations 
and avoid unnecessary handling of parts. This will auto- 
matically reduce labor costs. 


Factors Involved in Estimates 


When the decision is made as to the kind of equip- 
ment desired, prices for estimating purposes should be 
secured from reliable manufacturers and an estimate of 
the total installation cost made, to include material labor 
to install, shop expense, store expense, freight and con- 
tingencies. If the installation includes the retirement of 
an obsolete or worn out piece of equipment, this should 
be accounted for in the estimate so that the cost will be 
divided properly between that chargeable to capital in- 
vestment and operating expense. 

The justification of expenditures for machinery, tools 
and shop equipment is rightfully expected by railroad 
managements. Therefore, recommendations for expendi- 
tures covering new shop facilities should be accompanied 
with a “necessity and reason” statement showing the esti- 
mated savings. Unless equipment is required to meet a 
practice required by law, the annual savings to be effected 
by the installation should be greater than the fixed 
charges on the capital investment cost, which vary from 
8 and 12 per cent. 

When checking the annual savings and advantages to 
result from a project, the following should be taken into 
account: 

(1) The annual labor savings to be effected in the production 
cost with the proposed equipment. This may involve full-time 
jobs, a saving in the time of labor that can be devoted to other 
productive work or a combination of both. 

(2) Reduction in the annual cost of maintaining the proposed 
equipment as compared with that of equipment to be replaced. 

(3) Annual reduction in locomotive maintenance effected by 
the proposed equipment in eliminating shipping parts to other 
points to be machined or repaired. : 

(4) The necessity of and advantages to be gained by having 
shop equipment which will allow important motive power to be 
repaired and returned to service in a minimum length of time. 

(5) The improved quality of work that can be performed with 
new equipment that can not be satisfactorily done with worn-out 


or obsolete equipment. 
(6) The elimination of safety hazards with modern equipment. 


After it has been decided what kind and capacity of 
machinery or tools are necessary, consideration of spe- 
cial and desirable features of this equipment should be 
analyzed. These features should be incorporated in the 
specifications and the manufacturer, or possibly several 
manufacturers, offering satisfactory equipment should be 
recommended for consideration. 


Factors in Selecting Machinery 
In selecting machinery and tools the more important 
considerations are as follows: 
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(1) The equipment design should incorporate the latest fea- 
tures desirable for the work. 

(2) Machine tools should have controls and operating levers 
so located as to eliminate loss of time. 

(3) The machine should have such rigidity as to insure opera- 
tion without chatter or vibration and be designed to produce a 
finished part within specified limits of accuracy and at minimum 
machine maintenance costs. 

(4) Machine tools should have sufficient power, speed and feed 
range to use the latest high-speed cutting tools. Also, where the 
nature of the work permits, the use of tools and cutters of non- 
ferrous alloys and cemented carbide materials should be possible. 

(5) Machinery used on operations requiring the use of cutting 
fluids or cooling compounds should be equipped with reservoirs, 
and pumps of adequate capacities. Catch pans and ways for re- 
turning the fluid to the reservoir should be of sufficient and cor- 
rect design to prevent a sloppy condition around the machine. 

(6) Lubricating systems on machinery should be complete for 
the lubrication of all moving parts. Splash or forced-feed sys- 
tems should be provided for encased gearing and bearings. Oil 
cups or protected oil holes should be provided at points other- 
wise lubricated. 

(7) All moving machine parts should be guarded insofar as 
is practicable. 

(8) Material handling equipment and cranes should have a 
tested capacity 25 per cent greater than the rated capacity or 
have a factor of safety of at least five for the load-carrying 
members, 

(9) When portable equipment, electric tools, pneumatic tools 
and other small tools are selected, consideration should be given 
to the quantity of repair parts required for maintaining them. 
Where an existing item has proved to be the most satisfactory 
obtainable, the selection of a duplicate will reduce the stocked 
repair parts. 

(10) Before selecting machinery, tools or shop equipment, it 
should be known that the manufacturer is reliable; willing to 
correct defects of workmanship and material; that he can readily 
furnish necessary repair parts; that he has a service staff capable 
of furnishing the operating data necessary to secure the best re- 
sults and that he has such standing as to assure the value of any 
guarantee given with the equipment when purchased. 

(11) The price of machine tools and shop equipment is of im- 
portance. The unit offered at the highest price may contain 
features in design and construction which are not necessary or 
especially desirable. Another unit offered at the lowest bid may 
not be of the required quality or meet the specifications. There- 
fore, the price of machinery and tools should not become a 
deciding factor until the requirements and desirable features of 
the equipment offered have been given full consideration. 


Estimated Savings Should Be Checked 
with the Actual 


After machinery, tools and shop equipment have been 
provided, a check of the savings actually effected against 
that estimated should be made. Information developed 
by this check will be of value when future machinery and 
tools are considered and will show if methods employed 
in estimating are correct. One railroad made a check 
of 12 items recently purchased and installed at various 
points and the following data was developed: 


compressors, a 4-ft. radial drill and a portable coal con- 
veyor. 


New Uses for New Tools 


When studies are made in shops and engine terminals, 
it is possible that many uses for recently-developed time- 
saving equipment and tools may be found. A list of a few 
of these is given below: 

(1) Pneumatic impact wrenches for removing and applying 


flexible staybolt caps and nuts to and from bolts at various loca- 
tions on locomotives. 
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(2) Pneumatic and clectric hand grinders and polishers for 
finishing surfaces of locomotive parts. 

(3) Electric and pneumatic hand shears for cutting odd 
shapes in sheet metal and fitting up jackets and cylinder casings. 

(4) Gasoline and electric-driven crane trucks for removing 
and applying heavy parts and handling material around shops 
and engine terminals. 

(5) Pneumatic motor-driven jacks to reduce the time re- 
quired for jacking locomotives and tenders in enginchouses and 
shops. 


(6) Jib and post cranes with hoists at locations where ma- 
terial handling is concentrated to reduce the labor in handling, 
eliminate safety hazards and to avoid a loss of time in waiting 
on overhead traveling cranes in shops where such cranes are 
in use. 

(7) Pneumatic-operated equipment for applying lubricating 
grease to locomotives to reduce the time required with hand 
grease guns. 

(8) Portable electric and oxy-acetylene welding and cutting 
equipment to facilitate repairs. 

(9) Expansion reamers for bringing to size bronze and non- 
hardened steel bushings after the bushings are pressed into 
valve motion and other locomotive parts. 

(10) Portable electric and pneumatic drills mounted in frames 
and bench grinders for light work can be provided at distant 
locations from the other machinery to reduce time lost in handling 
materials to and from existing equipment. 


Defects and Incorrect Applications 


Small tool equipment selected for repairing and main- 
taining locomotives should be of a quality and design to 
efficiently perform the work intended. Incorrect and in- 
ferior small tools will often result in a waste in labor 
and material of greater value than the cost of tool. A 
few of the defects and misapplications commonly found 
are as follows: 


(1) Taps, dies and chasers of inferior steel, incorrect harden- 
ing threads and flutes incorrectly cut; or finished with improper 
clearance. These result in an excess tool breakage, quickly 
dulling cutting edges and spoiled material due to either tearing 
the threads or the production of a thread having incorrect diame- 
ter and finish. 

(2) Reamers and machine cutters of inferior material, incor- 
rect hardening and incorrect grinding will result in an increased 
amount of power required to operate the machine and poorly 
finished or chattered surfaces. 

(3) Forged and forming machine cutting tools of low-grade 
tool steel with rakes and clearances incorrectly designed and 
which are not correctly hardened, will increase the cost of ma- 
chining. 


(4) Wrenches of inadequate proportions, not properly heat- 
treated or made from unsuitable material will not give the de- 
sired service, cause a loss of time and possibly create a safety 
hazard. 

(5) Grinding wheels of incorrect grades, grain size or ma- 
terial will result in burned or poorly finished surfaces, expen- 
sive wheel consumption and added power to drive the machine. 

(6) Electric drills and pneumatic drills and hammers which 
are too light in capacity or too heavy for the assigned work will 
retard the production and increase labor costs. 

(7) Chisels, sets, punches and other hand tools made of the 
wrong steel and not properly tempered will easily break or be- 
come dull and involve excessive cost. 

(8) Inferior, worn and obsolete tools which are replaced by 
efficient tools at various points on the railroad should be shipped 
to the main shop tool room for repairs, or final disposition. 


The most reliable method of securing small tools that 
meet the requirements is to prove the quality of the tool 
by a service test. Other methods are to consult manufac- 
turers or their representatives when special needs or 
conditions arise and to keep posted on improved develop- 
ments through trade and technical publications. The ex- 
change of information on tools, jigs and fixtures with 
officers and supervisors of other railroads and industrial 
organizations is also of great value. 


Discussion 


In discussing the various factors involved in the selec- 
tion of shop equipment a speaker laid considerable stress 
on the value of shop supervisors visiting the shops of 
other roads as well as industrial plants not associated 
with locomotive repair work. In this way, he said, many 
ideas are picked up the value of which more than offsets 
the expense. 

Another speaker said that many shop men are inclined 
to direct most of their attention to the large and expensive 
units of equipment whereas, in the field of small tools 
there are many devices which will return greater savings 
on the investment than the larger units. 

Another member brought out the fact that an adequate 
return on the investment is not always the most important 
consideration in the replacement of machine tools; that 
there always exists the operating necessity of good tools 
which will do the work with the required degree of ac- 
curacy. 


Enginehouse Problems Caused by Long Runs 


By F. J. Fahey 
Master Mechanic, New York Central 


When I received a request to prepare a paper for this 
meeting entitled "Enginehouse Problems Caused by Long 
Runs", my first thought was that they were mechanical 
in nature. I believe that the initial thoughts of most 
enginehouse supervisors would be the same. After con- 
siderable study I have come to the conclusion that long 
runs are but a series of short ones rolled into one, with 
less frequent inspections and minor repairs being made 
and that there are no mechanical problems that can be 
definitely attributed to them. The fact that more repair 
work is required per long run arrival than was the case 
when the runs were shorter does not, in itself, constitute 
a problem that can be charged to long runs. Our real 
problems are those of improving inspection and mainte- 
nance, with the ultimate goal of keeping unnecessary 
locomotive failures and other adverse conditions at a 
minimum, 

Most railroads have formulated and issued instructions 
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covering every phase of required inspections and repairs 
to be made at enginehouses at specific times which have 
become known as daily or periodical inspection require- 
ments. These requirements have been based on experience 
and their purpose has been to keep locomotive perform- 
ance at a high standard. If these instructions were fol- 
lowed, our problems would not be so burdensome. It is 
recognized that the failure to comply with instructions is 
not always the fault of the local enginehouse supervision 
and employees, nevertheless, if we can develop a better 
observance where they are at fault, we will make a marked 
improvement in locomotive performance and the elimina- 
tion of adverse occurrences. The principal causes of failure 
to observe instructions are lack of knowledge of them 
and their application and a poor sense of responsibility on 
the part of the supervision and the rank and file. Since 
even a sense of responsibility can be instilled in an em- 
ployee, we can obtain a better observance of instructions 
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through education. It follows logically that the education 
of employees is the principal problem with which we must 
contend, in order to obtain more successful operation of 
an enginehouse and the accompanying more satisfactory 
performance of locomotives on long runs. 

As a general foreman is the key man in his organiza- 
tion, he must have or develop certain characteristics him- 
self, in order to bring about an improvement in his 
organization, through education. Above all, he must be 
a leader and develop the cooperation of all employees 
under his supervision. He should know all rules and 
instructions governing his department and spend enough 
of his personal time with his supervision and other em- 
ployees to know that they know and understand them. 
He should be able to stand criticism and adopt sugges- 
tions. He should personally investigate locomotive fail- 
ures and other adverse happenings that occur under his 
supervision and, where they involve failure to observe 
instructions, he should consider his responsibilities the 
same way a school teacher must when an above-average 
number of pupils fail to pass their final examinations. He 
should recognize his responsibility in the training of 
supervision, mechanics, apprentices and other employees. 
He should be continually on the lookout for employees 
in his organization who have developed or are developing 
the necessary qualifications for accepting greater responsi- 
bilities and should not hesitate in pointing these men out 
to his superiors. If he has problems which he cannot 
solve or does not feel sure about, he should not feel that 
asking questions reduces the esteem that his superiors 
have for him, as they are as interested in properly edu- 
cating him as he should be in educating his subordinates. 
He should realize that he cannot educate his organization 
if he tolerates the Walt Wyre type of supervisor in his 
organization who is always figuring that "she is good for 
one more trip.” i 


Brief Daily Meetings Desirable 


A general foreman’s subordinate supervision are the 
men who make the wheels go round for him. The re- 
sponsibility for training these men rests directly on him. 
Since the average subordinate supervisor is usually found 
fairly capable, as far as his ability to handle men and his 
mechanical knowledge is concerned, the problems of a 
general foreman with respect to them are to develop the 
same characteristics in each of them that he should have, 
to teach them to see things as he sees them and to know 
that they receive and understand all instructions issued 
from time to time by himself or the management. To 
accomplish this he must have daily contact with his super- 
vision. It is agreed that it is almost impossible for a 
general foreman to hold lengthy meetings with his sub- 
ordinate supervision daily, either during working hours 
or otherwise. However, it is possible to hold 15 to 20- 
minute meetings daily with the entire supervision on each 
particular trick. For instance, an office get-together can 
be held with the day supervision shortly after the rank 
and file have been assigned their initial work assignment, 
a meeting with the middle shift supervision prior to the 
beginning of their work assignment and the night trick 
meeting can be held at the close of their working assign- 
ment. At these meetings the progress of repair work can 
be discussed, schedules revised, instructions issued the 
previous day discussed and clarified, and all adverse hap- 
penings of the previous day delved into and preventions 
formulated to prevent a recurrence. The subordinate 
supervision should be encouraged to talk freely at such 
meetings for the purpose of obtaining an insight into the 
progress that is being made in the development of their 
capacity and for the purpose of obtaining an answer to a 
problem through the exchange of viewpoints. 
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Instructions Should Be Made Clear 

The instilling of a proper sense of responsibility in the 
rank and file and the imparting of maintenance instruc- 
tions to them in such a manner that they are absorbed 
is recognized as a difficult problem. The responsibility 
for so doing rests upon the shoulders of the subordinate 
supervision and whether or not they have the capacity 
for a more responsible position should depend upon what 
they are able to accomplish with the employees they are 
supervising. One thing sure is that they cannot instill 
a proper sense of responsibility by assuming none them- 
selves. Still, we have an alarming number of supervisors 
who consider that their promotion from the ranks was 
the signal to lessen their sense of responsibility instead 
of increasing it. In the imparting of maintenance instruc- 
tions to the rank and file, so there will be no likelihood 
of them being misunderstood, there is still nothing like 
giving each individual man involved or likely to be in- 
volved in a certain class of work, a copy of the instruc- 
tions involved, in writing. These should be presented by 
the subordinate supervision to each employee individually 
and an acknowledgment obtained of their receipt. At 
the time of presenting them to the subordinate employees, 
the foreman should make them clearer if need be. He 
should point out that the failure to observe them will 
result in locomotive failures, which in turn drives our 
traffic to competitors and results in loss of work to their 
brother employees, will be effective at such a time. The 
subordinate foreman should also be required to check 
every repair job in the course of its progress and when 
completed and call their employees to task for everything 
done in an improper manner, in order to drive instruc- 
tions home. In doing this, they should get away from 
well-fixed opinions, that a good mechanic always does 
good work and that a so-called poor mechanic will never 
be anything else, as no mechanic is perfect and a lot of 
the so-called poor mechanics only require a little correc- 
tive criticism, in the proper manner, for them to show 
marked improvement. The difference between a poor 
mechanic and a good one, in the eyes of a roundhouse 
foreman, is mainly in the different classes of work that 
can be satisfactorily performed by the individual. If 
only some of these so-called poor mechanics were given 
an opportunity to do some of the other classes of work 
with which they are not familiar, under competent super- 
vision, the results will be found to be rather astounding. 
It is recognized that some mechanics will be lacking in 
intelligence and skill, but it must be admitted that there 
is a place even for them if we confine their work to that 
requiring neither characteristic. 

A good many of our mechanics who lack intelligence 
and skill for all-around service have been inherited. They 
have been carried so long that we are handicapped in do- 
ing anything about their case. Their presence in our 
organization should teach us the lesson that when we hire 
off-road mechanics they should be required to show that 
they are capable men before the expiration of the time 
limit set in our agreements. We certainly should not 
carry them as has been the practice in the past. 


Training Programs for New Men Needed 

Now that business is increasing nicely and it appears 
that our furloughed rosters will eventually be absorbed, 
it would seem that this is an opportune time to mention 
that something should be done in the way of training 
additional mechanics in the enginehouses. I believe that 
it is a pretty well established fact that an enginehouse 
trained man is better suited for roundhouse work than 
the majority of back-shop-trained men. At enginehouses 
with suitable facilities we should start training additional 
mechanics via the helper apprentice and regular appren- 
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tice routes. In so doing, a general foreman should per- 
sonally draw up the schedules for the helper apprentices 
eliminating the experience that he has obtained as a helper 
and concentrating on work that they have had no ex- 
perience on. The general foreman should also personally 
see that both regular and helper apprentices obtain the 
experience called for in their schedules and are not kept 
on one class of work for a considerable length of time 
over their schedule, as has been the practice in the past. 
It would appear that it is a waste of words thus to caution 
a general foreman, still it has been my experience that the 
average roundhouse supervision are not giving sufficient 
thought to the fact that the apprentices of today are likely 
to be their headaches of tomorrow unless their training is 
personally supervised and follows a well defined schedule. 
Discussion 

In spite of the fact that Mr. Fahey dealt almost entirely 
with problems of personnel and supervision in presenting 
his paper on long runs, the members in attendance evi- 
denced by their discussion that there were mechanical 
problems involved which might be charged against the 
extension of locomotive runs. One member asked the 
question, “What troubles of a mechanical nature are 
you now having with long runs that you didn’t have with 
short runs?” From several persons came replies to the 
effect that major enginehouse troubles of today might be 
listed as hot driving boxes, broken pipes and creeping 
reverse gears. Remarks made from the floor indicated 


that the general opinion was that hot driving journals 
could be reduced to a minimum by first-class machine 
work and the exercise of the greatest care in the main- 
tenance of axles and boxes. Roller bearings were men- 
tioned as a means of eliminating hot journals. 


Pipe FAILURES 


Judging by the number of persons who took part in 
the discussion, it was evident that engine failures from 
pipe breakages are quite common. One mechanical officer 
expressed the opinion that pipe failures are largely due 
to putting up pipe work too rigidly and that the installa- 
tion of flexible connections at strategic points on the loco- 
motive had resulted in a marked reduction in failures on 
his road. Several other members reported that such 
failures had, in a large measure, been reduced by the 
practice of welded piping assemblies in which large sec- 
tions of pipe work are fabricated without screwed con- 
nections and are removed and replaced as a unit. 


CREEPING REVERSE GEARS 


The discussion concerning creeping reverse gears 
brought forth little beyond the evidence that most all 
roads have some trouble of this nature. One member 
did, however, offer a suggestion that the practice of 
putting up reach rods after the pipe work had been done 
often resulted in the necessity of making bends in the 
reach rod. He recommended a straight reach rod, ap- 
plied hefore the pipe work was done. 


Apprentice Training on the Canadian National 


By A. H. Williams 
General Supervisor of Apprentice Training, Canadian National Railways 


It has been the practice of the railways to train me- 
chanics through an apprenticeship. Some railways give 
more attention to this work than others. In years gone 
by little trouble was experienced in getting trained crafts- 
men. The United States and Canada being new coun- 
tries, many came from the British Isles and European 
countries to settle, and among them were many trained 
craftsmen. "Therefore it was not necessary to give much 
thought to the training of apprentices. In recent years 
the conditions have changed. Craftsmen have ceased to 
come from the old lands, so that the railways in the 
United States and Canada must train their own craíts- 
men. 

It is not so long ago that some people thought that a 
boy did not require brains to learn a trade in a railway 
shop. I have heard it remarked, "My boy is not getting 
along well in school; I intend to put him into the shop 
to learn a trade." Once a school-teacher asked me if we 
could take two boys that she had in her class into the 
shops. She said that they seemed to have little brains, 
but she thought they could learn a trade. When I was 
through talking with this teacher she realized better the 
type of boy that the railway requires for apprenticeship, 
and I do not think that she will ever again try to get rid 
of her brainless pupils by attempting to send them to the 
railway to learn a trade. 

There never was a time when youth was better pre- 
pared from an educational standpoint than now. In the 
past 10 years more of the youth have remained at school 
for a longer time. Previously a great many left school 
on the completion of public school or even before that 
time. Jobs are not now plentiful so that a larger number 
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remain at school rather than walk the streets, and the 
result is that more have a better education, which is a 
valuable asset when they are seeking employment. Many 
of the youth know that if they have a high school edu- 
cation their chances of getting employment are better, 
and they think twice before leaving school on completion 
of the public school course. 

To fit youth into the business and industrial organiza- 
tions they must be trained by these organizations. One 
might say that there are business courses in the schools 
and colleges and mechanical courses in the technical 
schools. We know that this is not enough as most 
courses cannot give sufficient training in the basic funda- 
mentals of the business or trade. You cannot train a 
craftsman in six months, a year or even two years. À 
youth may be trained to operate a machine or perform 
some specific operation in the building of a machine. He 
is not a craftsman but a specialist in one mechanical 
operation. 

I would like to direct my remarks more especially to 
the training of craftsmen for the railways. I believe that 
a railway should have a planned system of apprentice 
training. It is not necessary to have an elaborate and 
expensive system, but a well planned system is an asset 
to a railway company. In the past 10 years compara- 
tively few apprentices have been trained by the railways. 
Commencing with the depression in 1929 the railways 
had to lay off quite a number of their craftsmen and 
most of the railways discontinued the training of appren- 
tices. A few railways continued their system of appren- 
tice training on a much reduced plan, as it was felt by 
the managements of these railways that it would be a 
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mistake to discontinue the training of apprentices al- 
together. 

To continue a policy of not training apprentices would 
be a mistake and the railway company that does so may 
find it difficult to secured trained craftsmen for re- 
placement, as a large number of furloughed craftsmen 
may not return to the service owing to their finding em- 
ployment with other companies. This may be particu- 
larly true with the younger men. In the past not enough 
thought has been given to formulating a plan for the 
starting of a limited number of apprentices each year. 
The starting of apprentices was left to the decision of 
the superintendent of shops. If business was good and 
the shops were busy a number of apprentices would be 
started, usually more than could be properly trained in 
the shop, and often too many were brought in at one 
time, which often made it necessary to place them wher- 
ever they could be fitted in without much thought of the 
training the apprentices would get, or of what value the 
apprentices might be to the shop. 

The officers of the Canadian National realize the im- 
portance of having a well planned system for training 
apprentices, so that they may have mechanics who have 
been trained for replacement of craftsmen in the different 
departments of main shops, roundhouses and repair and 
inspection yards. For more than 75 years apprentices 
have been trained on railways that are now a part of the 
Canadian National System. 

In 1930 the management of the Canadian National de- 
cided to have a uniform policy for the training of ap- 
prentices. I shall outline to you the System of Appren- 
tice Training on the Canadian National Railways. 


Canadian National Policy 


It is the policy of the Canadian National to train its own 
craftsmen through a standard system of apprentice training. In 
order that they may be retained in service as they finish their 
apprenticeship, only sufficient apprentices are taken on each year 
to take care of the normal separation from the payroll. A surv 
is made of the number of craftsmen in each trade who will reac 
the age of 65 over a period of years, at which age they are 
retired. A check-up is made yearly of the number of craftsmen 
who have been separated from the payroll during the year on 
account of retirements, deaths, resignations, dismissals, or promo- 
tions to assistant foremen, foremen, or any supervisory or special 
positions which remove them from the craftsmen’s payroll and 
place them on monthly salaries. The survey enables the company 
to determine the number of apprentices to be started in any 
trade to take care of the separation from the payroll due to the 
retirement age of 65. This, together with the yearly check-up 
of other separations from payroll, enables the company to start 
apprentices to take care of their future retirements. The ratio 
of one apprentice to five craftsmen is never exceeded. Appren- 
BM. credited with two years seniority on completing appren- 
ticeship. 


Headquarters Organization 


The general supervisor of apprentice training, with head- 
quarters at Montreal, part of the organization of the chief of 
motive power and car equipment through the shop methods de- 
partment, is responsible for the general policy of apprentice 
training in both shop and class work over the system. He 
arranges the program for the starting of apprentices in the shops 
on the different regions. This program is worked out in con- 
junction with the general superintendents of motive power and 
car equipment of the various regions and must have the approval 
of the chief of motive power and car equipment. He consults 
with each general superintendent of motive power and car equip- 
ment regarding matters of policy of training on his region, and 
makes periodical trips of inspection over the system, holding 
meetings with the supervisor and examiner of each region, also 
with shop and class instructors, to discuss problems and sugges- 
tions to improve apprentice training in shop and class work. He 
also inspects the class work of each apprentice and the shop 
training affecting each apprentice. The general supervisor of 
apprentice training keeps an individual file of the training of 
each apprentice on the system, on which are placed quarterly 
shop reports, class work examination papers, reports of semi- 
annual increases. This not only gives a very complete history 
of the training of each apprentice, but also enables the general 
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supervisor to maintain a personal contact with each apprentice 
on the system. 


Monthly Reports 


Monthly reports are forwarded from each region to the general 
supervisor of apprentice training, showing the number of appren- 
tices in the service, number taken on each month, number com- 
pleting apprenticeship and the number dismissed or resigned. A 
weekly report shows absentees from class and the reason for 
their absence. A monthly report is forwarded showing the names 
of apprentices changed from one machine to another or to 
different classes of work and the time spent in each position. 
When an apprentice is started, copies of all forms placing him in 
the service, also school reports and entrance examination papers 
are sent to the general supervisor of apprentice training. These 
forms are the beginning of the apprentice's training file. 


Cost of Apprentice Training 


The General Supervisor keeps a check on all costs for appren- 
tice training, which include supervision and shop and class in- 
struction, cost of apprentice time attending classes which are in 
company shop time, classroom supplies, text-books and traveling 
expenses. All orders for classroom supplies and text-books 
must be approved by the general supervisor of apprentice training. 


Annual Report 


A report is prepared at the end of each year covering the 
training of apprentices as follows: 

1—Apprentices in service: Number taken on at each shop during the 
year, number completing apprenticeship, number retained in the service 
on completion of apprenticeship, number resigned from apprenticeship on 
account of not being suited to the trade in which apprenticed, and the 
number dismissed for various reasons. 

Shop and class training: The report shows the progress made in 

shop and class training, and comparative marks made by each shop in 
subjects taught in classes, also any improvements made during the year 
in class and shop training. 
. 3—Special educational work: Showing apprentices attending University 
in Engineering and serving their apprenticeship, Special educational visits 
made, by apprentices to manufacturing companies and other places of in- 
eres 


4—Safety and accident prevention: Which is stressed in the training 
of apprentices. 

S— Promotions of ex-apprentices: To supervisory positions. 

6—Sports: Entered into by apprentices at different shops. 

7—Cost of apprentice training. 

This report is sent to the chief of motive power and car 
equipment, and copies to each general superintendent of motive 
power and car equipment. 


Regional Organization 


There is a supervisor and examiner of apprentices in each 
region, under the direction of the general superintendent of mo- 
tive power and car equipment. He has supervision over the 
training of apprentices at main shops, enginehouses and car re- 
pair and running yards, in accordance with the standard regula- 
tions and instructions issued from time to time by the general 
supervisor of apprentice training through the general superin- 
tendent of motive power and car equipment. He consults and 
co-operates with the superintendents of shops and with the in- 
structors in shop and class training, and renders assistance to 
the shop and class instructors in any way that they may require. 


Examinations 


The supervisor and examiner, in addition to supervising ap- 
prentice training, arranges for the examination of apprentices 
annually, in subjects taught in the apprentice classes, namely 
mathematics, drawing and trade theory. All apprentices must 
be examined at five different periods, at least, during apprentice- 
ship of five years, or over the 500 hours that apprentices are 
allowed to attend classes on company time. 

He prepares examination papers and, on the completion of the 
examinations, marks the papers. A report is made of the re- 
sults of each apprentice examined, and the papers are forwarded, 
together with a copy of the results, to the general supervisor of 
apprentice training, and a report of the results is also sent to 
the general superintendent of motive power and car equipment. 


Inspection of Shop and Class Training 


The supervisor and examiner periodically inspects the shop 
training of each apprentice at main shops, enginehouses and car 
repair and inspection yards, and questions each apprentice so as 
to satisfy himself that the apprentice is getting a proper train- 
ing in his particular work. 

e also inspects the class work of each apprentice and ques- 
tions the apprentice on the work that he has been doing in class 
and may question the whole class on the different subjects taught. 
in order to find out what progress is being made. 
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Report of Supervisor and Examiner 


The supervisor and examiner prepares details of apprentice 
training in his region, at the end of each year, for the general 
supervisor of apprentice training, to be embodied in the annual 
report. 


Organization of Shop and Class Work 


The superintendent of shops is responsible for the training of 
apprentices in both shop and class work. Class and shop in- 
structors are responsible to him for the training of apprentices 
and keep him informed regarding the progress of the apprentices. 
When an apprentice is not making sufficient progress in his shop 
or class training, the instructor reports the case to the shop 
superintendent. No disciplinary measures are taken to suspend 
an apprentice unless approved by the superintendent of the shop, 
and no apprentice may be dismissed from the service until the 
supervisor and examiner for the region has investigated the case 
and made a report to the general superintendent of motive power 
and car equipment. A copy of the report is sent to the shop 
superintendent and to the general supervisor of apprentice train- 
ing. The general superintendent of motive power and car equip- 
ment must approve any report favoring the dismissal of an ap- 
prentice before such action is taken. 


Application for Apprenticeship 


Applications for apprenticeship are made to the superintendent 
of shops, or through the office of the general superintendent of 
motive power and car equipment, in which case they must be 
forwarded to the superintendent of the shop in which the appli- 
cant is to be apprenticed. All arrangements for the starting of 
an apprentice are made through the office of the superintendent 
of shops. 

Great care is taken in selecting suitable applicants for appren- 
ticeship. Applicants must be between the ages of 16 to 21 years, 
must be in good' health and have good eyesight, that is, they 
must be able to work without the aid of glasses, and must have 
good hearing. They are required to pass a physical examination 
by a company doctor. Applicants must have at least finished 
public school (a majority of the applications accepted for ap- 
prenticeship have had from one to four years in high school or 
technical school). Applicants who have attended technical school 
usually make successful apprentices as it enables them to find 
the particular trade for which they are suited. A report must 
be submitted by each applicant showing the subjects taken in 
the last year in school, with the marks obtained. This report 
must be certified by the principal of the school. Applicants must 
pass an educational test, equal to a high school entrance examina- 
tion, in arithmetic and composition in writing a letter of not 
less than 80 words. 

Before an application is considered, the applicant must report 
to the employing officer, who is the superintendent of shops, for 
a personal interview. 


Indenture 


Apprentices entering the service are indentured to serve a five- 
year apprenticeship, 290 days constituting an apprenticeship year. 
The indenture is signed by the parent or guardian and by the 
employing officer for the company. 


Shop Training 


At each of the main shops there is an instructor who is re- 
sponsible for the shop training of the apprentices in the different 
trades. A course of training is mapped out for each of the 11 
trades in the motive power and car shops. A brief outline fol- 
lows of the training given in each of the trades. 


Machinist Trade, Apprentices receive a training of 12 to 16 months on 
different classes of lathe work; 12 to 14 months on other machines in- 
cluding shapers, planers, boring mills and milling machines; 12 to 15 
months on different bench and. floor fitting, including training in oxyace- 
tylene and electric welding; and 12 to 15 months on general erecting 
fitting on locomotives. In the last year of apprenticeship a sufficient num- 
ber of machinist apprentices to take care of separation from the payroll 
are given nine months training in enginehouse fitting. After an ap- 
prentice has completed four years of general training, and during this 
training has shown special adaptability for a particular part of the trade, 
he may be given more advanced training in that class of work. 

Boilermaker  Apprentice.—Twelve months training on work includin 
heating rivets, assisting boilermaker, sheet iron work, tender and tan 
construction and repairs; 12 months on ashpans, staybolts, setting and 
rolling of flues; 22 months on general boiler work, including six months 
on laying out table, and 8 months on acetylene and electric cutting and 
welding. During the last year a number of boilermaker apprentices are 
sent to the enginehouse on boiler work. 

Blacksmith Apprentice.—Six months operating small steam hammer and 
helping blacksmith; 12 months light and medium work for locomotives 
aud cars; six months light forging machines; 12 months general medium 
work, including tool, motion and spring work; eight months gas and 
electric welding and cutting machine; 16 months on general blacksmith 
work, including heavy forging work. 

Pipefitter Apprentices.—Eighteen months on locomotive pipe work. in- 
cluding coppersmith work and general pipe work, 12 months on small 
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copper pipes and general pipe work on locomotives, and welding; 18 


months on general pipe work on freight cars and general passenger cars; 
12 months on general maintenance and enginehouse work. 

Electrscal Apprentices.—Twelve months on shop maintenance and ele- 
trical repairs; six months on locomotive and tender wiring and headlights, 
24 months general car lighting, air-conditioning batteries, Diesel engine 
electrical work; 12 months armature winding; six months in coach yards 
on car lighting and air-conditioning work. 

Sheet Meta MPPFERICKL S Twelve months working with shect metal 
worker on passenger cars; 24 months on general bench work; nine month: 
on locomotive shect metal work; 18 months on general passenger car work, 
including air-conditioning work and welding. 

Carman .Ipprentices.—Twenty.four months on general car work, wood 

and steel, freight car trucks, draft gears, steel underframe construction 
and body steel work decking and lining; six months air brakes, including 
triple brakes, cleaning and testing; freight and passenger car applica- 
tion; six months mill machines; 24 months general passenger cars, wood 
and steel, including bench work, outside and inside construction and fin- 
ishing, and trucks. A number of carman apprentices are sent to the 
running yards for 10 to 12 months in the last year of apprenticeship for 
training in running yard repairs and car inspection. 
, Painter Apprentsces.—Three months in color room and paint mixing; 
six months freight car painting and stencilling; nine months bench work, 
using brush and spray gun; 12 months painting passenger cars, exteriors 
and interiors; 30 months’ spray painting, lettering, laying out designs, 
stencil cutting and general painting on all classes of passenger cars. 

Upholsterer Apprentices.—Six months helping upholsterers and upho:- 
stering engine cab seats; 12 months’ foundation work, setting springs and 
building up seats; 18 months’ general coach seats and cutting material 
and machine work; 12 months on general upholstering work; 12 months 
on blinds, curtains, carpets, mattresses, linoleum and rubber work. 

Moulder Apprentices.— Twelve months core making; 12 months mixing 
sand, light machine moulding; 12 months heavy machine moulding and 
light floor moulding; 24 months on general floor moulding, including mix- 
ing iron and cupola practice. 

Patternmaker Apprentices —General training in all branches of pattern- 
making, wood and metal patterns. 

The above is a general outline of the shop training. At each 
»hop there is a more detailed schedule or chart which governs 
the moving of apprentices through the different branches of their 
respective trades. 

It is essential that each apprentice secure his own tools as he 
progresses in the different departments of his trade. It has been 
necessary in some cases to keep apprentices from being moved 
on account of their not having the necessary tools. However. 
with the co-operation of the shop superintendents and depart- 
mental foremen, no difficulty is experienced in apprentices se- 
curing tools. 


Safety Education 


Efforts have been made to impress upon the apprentices the 
importance of safety. All apprentices have been supplied with 
copies of the company's safety rules and are examined as to 
their knowledge of these rules soon after entering the service. 
Goggles have been supplied and efforts made to see that appren- 
tices wear clean and safe apparel. 


Reports of the Progress Made in Shop Training 


When an apprentice has completed the allotted time on a ma- 
chine or on other work, a report is made of his progress and 
marks are allowed for punctuality, initiative, discipline and ability. 
This report is signed by the foreman of the department in which 
the apprentice was working and by the shop instructor. It is 
sent to the shop superintendent and then to the supervisor and 
examiner of apprentices. A copy of this report is forwarded 
to the general supervisor of apprentice training. The shop in- 
structor endeavors to keep the shop superintendent informed as 
to the progress the apprentice is making in his trade, as a suc- 
cessful apprenticeship depends greatly on the support and œ- 
operation of the shop superintendent. 


Class Training 


The apprentice class instructor is responsible for class in- 
struction, the subjects taught being mathematics, mechanical 
drawing and trade theory. The company maintenance regula- 
tions governing shop practice are used in the teaching of trade 
theory. When an apprentice is working on any part of a loco- 
motive or car, he must study the maintenance regulation gov- 
erning that work. In addition to the maintenance regulations, 
text books are purchased from the International Correspondence 
Schools, and are selected from the different engineering amd 
trade courses offered by that company. 

We also stress the studying of the A.A.R. rules and safety 
appliances for carmen apprentices, acetylene welding and in- 
structions on electric welding. Instruction books supplied by 
the railway supply companies on the following subjects are now 
used in the training of apprentices: superheaters, exhaust steam 
injectors, stokers, boosters, reverse gears, mechanical lubricators 
and headlight generators, and passenger-car lighting, heating and 
air conditioning. Arrangements are made with railway equip- 
ment companies to have their service men give lectures to ap- 
prentices on their equipment used on locomotives and cars. These 
lectures are beneficial to apprentices as they enable them to Þe- 
come familiar with the construction and repairs, so that when they 
are required to work on the equipment they can do so in a more 
intelligent way. Arrangements are also made with A.A.R. m- 
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spectors to give lectures to carman apprentices. These lectures 
give carman apprentices information that is of great assistance 
to them, especially in connection with yard inspection and run- 
ning repairs. Lectures have also been given on air brakes, 
Diesel work, water conditioning and boiler construction. 


Apprentices Attending Class on Company’s Time 


Apprentices attend class two hours each week during their 
apprenticeship, the total number of hours being limited to 500 
during an apprenticeship. Two or three classes are held each 
day and the number allotted to each class is from 10 to 15 
apprentices. The classes are kept down to the smallest possible 
number to avoid taking too many apprentices from the shop at 
one time. The class time is apportioned to the study of math- 
ematics, drawing and trade theory. In the study of mathematics, 
an apprentice is required to make a review and is then given a 
test examination in order to find out in what part of the book 
he should start to study. This is done to prevent time being 
spent on a subject with which the apprentice is familiar. In 
the subject of drawing, most of the first year is spent on geo- 
metrical drawing and projection, then on simple mechanical draw- 
ing, the apprentices making their drawings from objects. The 
importance of sketching is stressed; all apprentices may not be- 
come draftsmen but they are all taught to make an intelligent 
working sketch. In trade theory the apprentice studies the text 
book that applies to the work that he is doing in the shop, i.e., 
when on lathe work in the shop, the text book studied in class 
is on lathe work. By this method the apprentice gets the theory 
of the work, which helps him in the practical shop work. 

Quite a number of the draftsmen working in the company's 
drafting rooms are ex-apprentices who received their first train- 
ing in drawing in the apprentice classroom. 


Home Study 


The railway does not believe that it is a good policy to pay 
an apprentice for all the time that he must spend in study. The 
company pays for the two hours spent in class each week, but 
the apprentice must spend at least two additional hours each 
week in home study. It is gratifying to see the interest taken 
in class study and the majority of apprentices spend more than 
two hours a week on study in their own time. 


Deductions from Apprentices’ Wages 


Apprentices pay $10 a year for five years during the time of 
apprenticeship, to cover the expense of purchasing text books. 
This amount is deducted from the wages of apprentices, one 
dollar a month for ten months each year. When an apprentice 
completes the study of a text book, it becomes his own property, 
and in this way he builds up a library of his own books on trade 
theory, which are very useful to him for reference. 


Refunds to Apprentices 


As an incentive to study, 50 per cent of the money deducted 
from apprentices’ wages is returned on the completion of ap- 
prenticeship to all apprentices making an average of 75 per cent 
or over in each of the three subjects, mathematics, mechanical, 
drawing and trade theory. 


Apprentice Records 


Records are built up of the training of each apprentice as fol- 
lows: (a) a shop progress report of the movement of each ap- 
prentice in the different departments, during the whole period 
of apprenticeship; (b) a copy of the form giving apprentices 
their semi-annual increases; (c) a record of the number of hours 
worked during apprenticeship. Any time lost by an apprentice 
on his own account must be made up before he receives his next 
increase in rate. Time lost due to the closing down of shops 
is made up at the rate payable for the last period of appren- 
ticeship; (d) a record of all examinations in class work and 
the marks obtained in each examination, all examination papers 
being filed on the apprentice's individual file. 


Individual Report of Apprentice Training 


At the completion of apprenticeship, a report is made up by 
the supervisor and examiner of apprentices, showing the average 
marks made in shop training, also the average marks made in 
the subjects taught in class, with any special remarks about the 
apprentice and his training. A copy of this report is sent to 
the general supervisor of apprentice training and to the general 
superintendent of motive power and car equipment. These re- 
ports enable the company to single out the apprentices who have 
been outstanding throughout their apprenticeship. 

When an apprentice completes his apprenticeship. he is given 
a certificate stating that during his apprenticeship he has re- 
ceived the requisite practical training and instruction necessary 
to qualify him to practice the said art or trade. The certificate 
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is signed by the general supervisor of apprentice training and 
approved by the general superintendent of motive power and 
car equipment. 


Apprentices Attending Universities 


Arrangements can be made to allow apprentices leave of ab- 
sence to attend a university during apprenticeship. Six ex-ap- 
prentices have completed a five-year university training in en- 
gineering along with their five-year apprenticeship. All six 
have been placed in the mechanical and electrical department. 
At the present time, nine apprentices are attending.a university 
and still taking their apprenticeship training. It is found that 
those who take the combined apprenticeship and university train- 
ing are better qualified to be advanced to supervisory positions 
and, no doubt, in time will make good executives. 


Educational Visits 


At different shops on the system, educational visits are made 
to manufacturing plants at the local points, or to other cities in 
Canada or the United States which may be visited by leaving 
on Friday and returning Sunday. Such visits are arranged by 
the instructor with the full co-operation of the superintendent 
of shops. The company provides transportation, but other ex- 
penses must be met by the apprentices. These visits have been 
of great value to the apprentices, increasing their knowledge and 
enlarging their viewpoints, and giving them experiences which 
otherwise might not have been possible. 


Sports 


The Canadian National encourages sports among its appren- 
tices. At some shops, the apprentices have their own clubs. 
run by themselves, with the superintendents of shops and super- 
visors as honorary members. The shop instructors act as ad- 
visory officers. These clubs arrange sports, such as baseball, 
basketball, bowling and hockey, and cach club arranges for an 
annual social evening and dance. Exchange visits are arranged 
between shops on the region for a game of baseball or bowling, 
and these visits bring the apprentices of the various shops on 
the region together, enabling them to get acquainted with each 


- other. 


The success and practical training of an apprentice de- 
pend greatly upon the interest taken by the shop super- 
intendent, the general foremen and the department fore- 
man. The time that an apprentice is under the shop or 
class instructor is limited, but when an apprentice is 
in a department he is almost constantly under the fore- 
man of that department, and much depends upon the 
interest of the foreman in the training that the apprentice 
gets in that department, in having him placed on dif- 
ferent classes of work in the department, apart from 
machine work. There is sometimes a tendency, when an 
apprentice is working with a craftsman to have him work 
in the capacity of a helper. There are craftsmen who 
do not want to trust him with important parts of the 
work. I like to see the craftsman, as the saying goes, put 
it up to the apprentice, not afraid to give him plenty to 
do. When going through one of the shops and passing 
beside an engine one day, I heard a craftsman say to an 
apprentice who was working with him, “You have as 
much brains as I have, and you know how this job ts 
done. Now, you go ahead and do it." That is the 
attitude to take with an apprentice. These apprentices 
are no longer boys. They are young men, and most of 
them well developed and not afraid of work. As long 
as an apprentice is not required to do heavy lifting 
beyond his strength, no harm will result in keeping him 
busy. 

There are times when an apprentice should be given 
the responsibility of doing jobs by himself, under the 
direction of the foreman. This will develop his con- 
fidence. It is only natural for the apprentice to de- 
pend on the craftsman as long as he can. I think the 
apprentice, during the latter years of apprenticeship. 
should be given a helper. There may be some who will 
not agree with this statement, but I know there are 
foremen who will. I am not advocating apprentices tak- 
ing the place of craftsmen until they have finished their 
apprenticeship, but if you are to have apprentices trained 
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to take their places as craftsmen on the completion of 
their apprenticeship, their training must be such that 
they will be fitted to do so. If you do not give the ap- 
prentice the type of work he will be required to do when 
he goes out as a craftsman, he may make costly mistakes 
in learning how it is done. Is it not better to give 
him this training while he is in his apprenticeship and 
‘under the direction of a foreman who can guide him? 
I believe in giving the apprentice work that is difficult 
enough for him to have to use his head, to do some 
thinking, and also something that is worth doing. I 
don't mean that this should be done at first, but gradually 
as he advances. Very few apprentices will fail you 1f 
they understand that you trust them and have con- 
fidence in their ability. An apprenticeship can be spoiled 
by giving work that is too simple. 


Value of Apprentice Training 


Through a well-planned apprentice training system 
an apprentice gets a thorough training in all branches 
of his craft as well as a good technical training in mathe- 
matics applicable to his craft, mechanical drawing and 
trade theory. A good foundation is laid, upon which 
he may build throughout his years of experience as a 
craftsman. 

A system of apprenticeship such as we have on the 
Canadian National is an asset. The railway is supplied 
with well-trained craftsmen and potential supervisors, 
who may advance to the highest offices of the mechanical 
department, and even to highest responsibility in the 
railway. 

The five years that an apprentice is in training are 
usually between the ages of 16 and 23. This is one of 
the most important periods of his life, as it is in this 
period that a young man begins to assert himself, to act 
and think for himself, and to question home training and 
authority. Without proper guidance, it may mean dis- 
aster for him. When a young man begins an apprentice- 
ship with the Canadian National, he is placed under the 
direction of men who are not only able to train him in 
his trade, but to give him the needed guidance and to 
detect in him those things which need correction. This 
cannot be done by driving a young fellow, but by per- 
sonal contact and by winning his confidence. 

I always have a feeling of regret when I have to turn 
away sO many young men, because it is impossible to 
consider all who would like to be placed in the service 
as apprentices. I never feel that it is a waste of time to 
spend a few minutes talking with a young man. Al- 
though I may not be able to give him any hope of em- 
ployment, yet I may be able to give him some advice, 
or leave a thought with him that will encourage him to 
go on. Is it any wonder that so many young men go 
wrong when they find themselves up against a stone 
wall, without any hope for the future? Some years ago 
I was on a committee to make a survey of apprentice 
training for the American Railway Association. When 
the report of the committee was submitted at a meeting 
of the railway association, and while it was being dis- 
cussed, a railway officer got up and made this statement. 
“A very short time ago I was speaking to a warden of a 
penitentiary who said, ‘very few men come to this insti- 
tution who have served an apprenticeship.’ Why did the 
warden make that statement? I think I can tell you. 
Statistics show that the majority of men confined in 
penitentiaries go there between the ages of 18 and 24 
years. During those critical years, young men who have 
had the opportunity of serving an apprenticeship have 
been under training and discipline, and their minds have 
been well occupied with work. 

The greatest asset that a country has is its youth. 
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Youth must be educated and trained—the extent of their 
value, both to themselves and to their country, depends 
on their training. The Canadian National is making a 
valuable contribution to the country through its system 
of apprentice training. The training of mechanics 
through the apprentice system is twofold in its outlook. 
We are not only training craftsmen, but young men who 
are to be the citizens of our country and upon whose 
shoulders will rest its destiny. 

Young men will copy the good that is reflected by the 
man with whom they come in contact, and they may also 
copy some things that it were better they did not. I 
believe that those who have anything to do with the 
training of apprentices should have the same interest in 
them as they would like other men to have in their own 
sons. Man isa copyist. We are the reflection of others. 
The only lasting monument that we can leave to pos- 
terity is what we give of ourselves, of our knowledge 
and of our experience, which will continue in the lives 
of others. 


Training and 
Coaching Supervisors 
(Continued from page 432) 


against which the railroads are suffering could and 
would exert a tremendous influence for good. Seeing 
to it that employees are properly advised and encouraged 
in such efforts seems to me to be a broad and important 
avenue for constructive coaching. Carrying on public 
relations campaign in the shops or, in other words, sell- 
ing the railroad to all working in the shops that they 
may, in turn know as much of their railroad is, I realize, 
far afield from the old days, but we have left those 
behind us. We are living in a new day, a day of 
changes and progress and everyone must keep in step. 
As evidence of this one must only think back to the 
time before such ideas as educational training courses 
for apprentices was ever heard of and before training 
courses for supervisors had come into existence. Both 
have proved their value on the Missouri Pacific. 

A large number of our supervisors are voluntary stu- 


: dents in courses made possible to them; likewise ap 


prentices. Learning from books about shop practices, 
about how to handle men along with work—the prac 
tical side—produces splendid results and it is not theo- 
retical but most workable, as results have proved it 
helpful to the individual, to the shop and to the rail- 
road; just as ever-increasing efficiency of America’s 
railways has proved that we can find better ways of 
doing things if we but look for them. Again, co-opera- 
tive working, looking through the eyes of the fellow 
workman—those working for them—as well as his own 
makes it possible for supervision to find better methods 
to do their work. . 

It is a big task, and an important one, for those im 
charge of the supervisors to encourage and urge con 
tinued looking to what some may call *cutting the head 
in"; progress has been made in this direction. It must 
have been if one but looks at the glorious, inspiring 
record of our achievement. Greater success lies ahea 
of us; no one who knows railroad men can doubt that. 

If I have one message that I would like to leave with 
you today it is that you know enough about your work. 
about your railroad to believe in it and, in turn, sell it 
to your friends, to the public, and constantly insist on 2 
fair measure of opportunity for your industry. 
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Passenger and fast freight locomotive built for the Union Pacific by the American Locomotive Company 


Powerful High-Speed 


Locomotives tor Union Pacitic 


Divers of 15 4-8-4 type high-speed freight-passen- 
ger locomotives have been made during the past two 
months to the Union Pacific by the American Locomotive 
Company. While based on the design of the 20 4-8-4 
type which were built by the same company for this 
railroad in 1937, a comparison of the dimensions shows 
considerable change in detail. The cylinders of the new 
locomotives have been increased from 2414 in. to 25 in. 
in diameter, and the driving wheels from 77 in. to 80 in. 
in diameter. The same boiler pressure, 300 Ib., has been 
retained. There has been no significant change in the 
tractive force—63,800 Ib. 


The Boiler 


The boiler is equipped with a Type E superheater. It 
has 184 flues, 334 in. in diameter, and 50 tubes 2% in. 
in diameter, 19 ft. in length. This is 18 in. shorter than 
the tubes and flues in the boiler equipped with the Type 
A superheater on the original design. That length has 
been added to the combustion chamber which is now 90 
in. long as compared with 72 in. on the earlier locomo- 
tives. The firebox is the same width and length. The 
firebox tube sheet is welded to the combustion chamber 
and firebox crown sheet, and the firebox door sheet is 
welded. Flannery flexible staybolts with welded sleeves 
are installed around the outside of the back head, at the 
top, across the corners and down the ends of the side 
sheets. There is a complete installation in the throat 
and around the combustion chamber. All crown stays 
are also flexibles, except the eight center longitudinal 
rows, and flexibles are installed in these rows for the 
first six transverse rows across the front of the com- 
bustion chamber. The back corners of the mud ring 


retain the large radius. 


The four-wheel tender truck 
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Fifteen 4-8-4 type built by the 
American Locomotive Com- 
pany evolve from design of 
those received from the same 
builder in 1937 — Tractive 
force, 63,800 lb.; driving 
wheels, 80 in. diameter 


The boiler is supported on the Commonwealth bed 
casting by a sliding shoe, immersed in oil, which takes 
the place of the conventional waist sheet, and is located 
at the center of the boiler. In order to give added stiff- 
ness, the smokebox liner is extended upward to the 
center line of the boiler. 

The fireboxes are fitted with Firebar grates, and 
Security brick arches carried on five 4-in. arch tubes. 
There are 12 214-in. combustion tubes through each side 
of the firebox. There is a Sellers exhaust steam injec- 
tor on the left side of the locomotive and a Nathan non- 
lifting injector on the right side. The stoker is the 
Standard type BK. Wilson blow-off cocks and sludge 
removers are used. 

The smokestack is 2614 in. in diameter at the choke 
and has a continuous taper from the choke to the top of 
the stack. The exhaust pipe is the railroad's standard 
multiple-jet type having four nozzles 37% in. in diameter 
located on a circle 13 in. in diameter. All exhaust ports 
through the cylinder and into the exhaust pipe have been 
made exceptionally large. In the smokebox is the Loco- 
motive Economizer Corporation's front-end arrange- 
ment. 


The Running Gear 


The engine truck on these locomotives is of the Alco 
design similar to those applied to the previous order, 
except that an improved spring suspension has been em- 
ployed. Instead of the spring-borne load being carried 
on a single semi-elliptic spring on each side, this load is 
divided. Only approximately one-third is carried on the 
semi-elliptic spring; the other two-thirds is carried on 
coil springs. This has the advantage of using a much 
shallower semi-elliptic spring which is therefore more 
flexible, but the initial shocks are absorbed by the coil 
springs. 
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General Dimensions Weights and Proportions of the U. P. 
4-8-4 Type Passenger and Fast-Freight Locomotives 


Rava s osos EEEE EN EOE easly U.P: 
Builder 2. entran ooun A an Alco 
Type: of locomotive: 4.ad iios reve poesi 4-8-4 
SETVIGE 2 iere vs s adis SM, DM Passenger and fast freight 
Dimensions: 
Height to top of stack, ft.in. .... 16-2 
Height to center of boiler, ft 10-9 
Width overall, in. ..... 133% 
Cylinder centers, in. ...... 92 
Weights in working order, lb.: 
Otte driver oos Si ceicoUa luu C IAN 270,000 
On. fronttrück (3120.66 e ortere terms 94,000 
On trading. truck s aeeisia Pimes Saunaa 119,000 
Total. G Aa aa aAa aa A S 483,000 
Tender OAE E E NEARE NE EO Uie 406,500 
Wheel bases, ft.-in.: 
FIV UNG u.esseees E ETSI ME d eres m RSS 22-0 
Engine, total ............ 50-11 
Engine and tender, total 98.5 
Wheels, diameter outside tires, in.: 
DrInviliq wicca. oe d eu ee ER data ead ihe 80 
Pront UER dened secon Yves 42 
Trailing: truck 222... 52: 26er a e e res 42 
Engine: 

ylinders, number, diameter and stroke, 

I eLilgeQ exe Urbe RS ae dia IOS 2-25 x 32 
Valve deir, type -arrsa er iiaa ia Walschaert 
Valves, piston type, size, in. ............ 12 
Maximtm travel, in- 2. ii5 cece ected: 7 
Steam: lap. in... cole ashes awe Ei 4 1 
Exhaust clearance, in. ................ n 
Leid, ins nl.l£mericXexWe pie d Ae 416 

Boiler: z 
TyDe- harean A Oe ba veh sao E GE Conical 
Steam pressure, lb. per sq. in.......... 300 
Diameter, first ring, inside, in........... 863/16 
Diameter, largest, outside, in........... 100 
Firebox, length, in. .................. 150!/s. 
Firebox, width, i5. seems res 967/16 
Height mud ring to crown sheet, back, in.. 7915/6 
Height mud ring to crown sheet, front, in. 8915/6 
Combusion chamber length, in. .. 90 
Arch tubes, number and diameter, 5-4 
Tubes, number and diameter, in... 50-214 
Flues, number and diameter, in.... : 184-334 
Length over tube sheets, ít.in......... 19-0 
Net gas area through tubes and flues, sq. 

ft caer Ege» BS essa eos DE in Nen ads 9.91 
Füel 2:5: aes aed Bituminous coal 
Grate area, sq. ft. 0.2 

Heating surfaces, sq. ft.: 

Firebox. censi eges Died Y viera a ib 442 
Arch tubes 35550. s eere i9 qe es 57 
Firebox; total 460i ese ruin a arco nr oTt 499 
Tubes, and) flues: o. ooi ues eorr mn 3,971 
Evaporative, total iiss ose ear agisawlndes 4,470 
Supertheating 9 imer die mure ns 1,900 
Combined evap. and superheat. ......... 6,370 

Tender: 

Style «race eeu TIET PII II 3356 14-wheel 

ater capacity, gal. wes s. eterno 23,500 
Fuel capacity, tons, level full........... 25 

Rated tractive force, engine, 85 per cent, lb. 63,800 

Weight proportions: 

Weight on drivers + weight engine, per 

CONE) uaueseecsieaTOs E v Ae a eos ede ai 55.90 
Weight on drivers + tractive force.... 4.23 
Weight of engine + evap. heat. surface 108.05 
Weight of engine -- comb. heat, surface 75.82 

Boiler Proportions: 

Firebox h. s. per cent comb. h. s....... 7.83 
Tube-flue h. s. per cent comb. h. s.... 62.34 
Superheat. surface per cent comb. h. s.... 29.83 
Firebox h. s. + grate area............ 4.98 
Tube-flue h. s. + grate area............ 39.63 
Superheat. surface + grate area.. ‘a 18.96 
Comb. b. s. + grate area............. 63.57 
Gas area, tubes-flues, per cent of grate 

area A 9.89 
Evap. htg. surface — grate area. 44.61 
Tractive force — grate area 636.7 
Tractive force + evap. htg. surface 14.27 
Tractive force = comb. h. s............ 100.2 
Tractive force x dia. drivers + comb. h. s. 801.3 


The side frames of the truck are formed with pedestals 
in which the roller-bearing housings fit. Between the 
top of the roller-bearing housings and the engine-truck 
frames is interposed a pad of Fabreeka for the purpose 
of absorbing the rail vibration before it can enter the 
truck side frame. 

The Alco geared roller-centering device has been 
designed with roller surfaces machined to produce the 
resistance desired. The initial resistance is about 17 per 
cent of the spring-borne load for a distance of 1 in. 
each side of the center, changing at this point to 3374 
per cent resistance and remaining at this figure through- 
out the range of the lateral travel. 

The swing frame in which the swing bolster fits is 
protected front and back with hardened-steel renewable 
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wearing plates. Mechanical force-feed lubrication is 
provided on these sliding surfaces as well as on the 
center-plate bearing. 

On ten of the locomotives the engine truck, the driv- 
ing axles, the trailing truck, and the tender journals are 
all fitted with Timken roller bearings. On the other 
five locomotives all of these journals have SKF roller 
bearings. On the engine trucks of the locomotives 
equipped with the SKF roller bearings, the upper half 
of the bearing housings extends from side to side, while 
the lower half is simply long enough to enclose the roller 
bearings. The main driving-axle journals are nominally 
1334 in. and the others 1215 in. in diameter. The 


diameters of the engine-truck journals are 8!4 in.; of 
the trailing-truck journals, 8 in., and of the tender jour- 
nals, 634 in. The driving wheels have Boxpok centers. 

A feature of the driving-spring suspension is the use 
of the coil springs at the dead ends of the spring rigging. 
At the front end of the locomotive is a cross equalizer 


Alco engine truck with a combination of coil- and elliptic-spring 
suspension 


Alco lateral-cushioning devices applied on Timken roller-bearing 
driving boxes 
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The boiler of the Union Pacific 4-8-4 type locomotives 


and connected to the equalizer at points inside of the 
frames are spring hangers which pass through coil 
springs seated against the underside of the bed casting. 

A similar cross equalizer is applied at the rear end of 
the back driving springs and the hangers which connect 
to the front ends of the trailing-truck equalizers pass 
through coil springs on their upper ends which are seated 
in this cross equalizer. The rear trailing-truck spring- 
hanger is also connected through a coil spring to the 
trailing-truck frame. The trailing truck is the Com- 
monwealth four-wheel delta type. 

Each of the driving axles, with the exception of the 
rear axle, is equipped with the Alco lateral-cushioning 
device. On the front driving axle a lateral movement 
of 34 in. each side of the center is provided, and the 
initial lateral resistance is approximately 17 per cent of 
the spring-borne load, increasing at the rate of about 
2,000 lb. for each 1% in. of travel. The cushioning 


The Locomotive Economizer Company’s spark arrester ready for 
installation 
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devices on the second and third driving axles furnish 5; 
in. lateral movement each side and have an initial lateral 
resistance 8 per cent of the spring-borne load, increas- 
ing at the same rate as for the front axle. 

All truck wheels are rolled steel, 42 in. in diameter. 
the same size wheel being used on the engine truck, the 
trailing truck, and the tender. For ten of the locomotives 


Front of the spark arrester removed to show the exhaust tips 
and stack extension 


they were furnished by the Carnegie-Illinois Steel Cor- 
poration; for the other five, they were furnished by the 
Bethlehem Steel Company. 


Pistons and Valves 


The piston heads are alloy rolled steel with the Loco- 
motive Finished Material Company combined universal 
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sectional type bull rings and packing rings, half bronze 
and half cast iron. The piston valves are the Hunt- 
Spiller lightweight type with Duplex sectional packing 
rings. Cylinder and valve bushings are also of Hunt- 
Spiller gun iron. 

The valve motion is the Walschaert type controlled by 
the Franklin Type reverse gears on ten locomotives and 
Alco reverse gears on the other five. The maximum 
valve travel is 7 in. All valve-motion parts are fitted 
with the McGill type needle bearing, as is also the front 


Disassembled bearing housings of an engine-truck axle fitted with 
SKF roller bearings 


end of the eccentric rod. The back end of the eccentric 
rod has an SKF self-aligning type bearing. 
Valve-motion parts have Alemite fittings for soft- 
grease lubrication. Mechanical lubrication takes care of 
the steam chest, cylinder barrels, stoker engine, throttle, 
driving-box pedestal faces, driving-box automatic 


The lateral cushioning device installed on SKF driving boxes 


wedges, trailing-truck pedestal faces, guides, radial buf- 
fer, reverse gear, engine-truck center plate, and trailing- 
truck center plate. 

The cab is entirely supported from the boiler, which 
eliminates the relative movement between the two as 
the boiler expands and contracts. It is also equipped with 
the railroad’s vestibule curtain arrangement. Between 
the engine and tender is a Franklin radial buffer. 

The tender is a new type of exceptional design and 
capacity. It has a four-wheel leading truck followed by 
ten wheels in pedestals, all equipped with roller bearings. 
It has a cast-steel water-bottom frame with integral 
cast-in pedestals. 

The five pedestal wheels on each side of the tender 


The side rods are connected on the crank pins, without knuckle pins 
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Looking into the rear of the tender water-bottom underframe 


Troye 


Interior of the tender tank before the application of the coal-pit plates 


The cab is supported directly on the mud ring and the side of the 


firebox wrapper sheet 
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are equalized together, with one semi-elliptic spring and 
two coil springs over each box. The front and back 
end of each set of equalization is attached to the frame 
through a cushioning coil spring. Between each box 
and the semi-elliptic spring saddle is a Blunt centering 
device to resist lateral movement. On the front and 
back axles this resistance is 17 per cent, and on the 


Comparison of Principal Data for Union Pacific 4-8-4 
Type Passenger and Fast Freight Locomotives 


Date Waal! 22526 sanaa 1937 1939 
Builder - [2252 eria IN Oa American Loco. Co. American Loco. Co. 
No: “baile 255.6 sod joecass N 20 15 
Rated tractive force, engine, lb. 63,600 63,800 
Weights in working order, lb.: 

On drivers ........ 270,000 270,000 

On front truck .... 81,200 94,000 

On trailing truck .. 113,800 119,000 

Total engine ........... 465,000 483,000 

éndet orici Roe S MOTE 366,500 406,500 
Wheel bases, ft.-in.: 

Driving. 2... oen cs Seat 21—6 22—0 

Engine: total 21... ex oi oe 49—3 50—11 

Engine and tender total ...... 97—6 98—5 
Driving wheels, diameter outside 

HTOS, HE. eii rope steema lius Hox 77 80 
Cylinders, number, diameter and ` 

stroke, in. 2— 2414 x 32 2—25 x 32 


Heating surfaces, sq. ft.: 


Firebox ^ A216: sess Onenna 422 422 
Arch -tübes. i2sestee eer 57 57 
Firebox, total ............... 479 499 
Tubes and flues ............. 4,118 3,971 
Evaporat. htg. surface, total.. 4,597 4,470 
Superheat. htg. surface ...... 1,473 1,900 
Combined evap. and superheat. 6,070 6,370 
Tender: 
Style’ ii. Davies cashes ASAN A 12-wheel 14-wheel 
Water capacity, gal. ......... 20,000 23,500 
Fuel capacity, tons, level full.. 25 25 


intermediate axles it is 8 per cent. The Blunt centering 
device is made up of an upper and lower seat with three 
intermediate rollers which are engaged by means of 
gear teeth to the upper and lower seats to insure posi- 
tive and simultaneous rotation. Each pedestal liner is 
made up of two hardened sprins-steel plates between 
which is bonded ™% in. of laminated rubber. A total 


lateral play of 1/4 in. is provided on each side of axles 
Nos. 3, 4, 5 and 6, and 34 in. on each side of axle No. 7. 

The tender leading truck is the General Steel Castings 
Corporation four-wheel equalized type with a roller cen- 
tering device providing for 17 per cent initial and 33 
per cent constant resistance. 

There are clasp brakes on all tender wheels. The 
truck construction is regular, but there is an individual 
brake cylinder for each pair of pedestal wheels. 

There is no brake on the engine truck, but provision 
has been made for future application. The drivers do 
not have clasp brakes, but use extra long brake heads 
to which two brake shoes are attached. The trailing 
truck is equipped with clasp brakes. The air brakes are 
New York No. 8 ET with two 8'%-in. cross-compound 
compressors. 


Locomotives Assigned to Heavy Passenger Service 


It was one of the 1937 order of 20 4-8-4 type loco- 
motives built for the Union Pacific by the American 
Locomotive Company which attained the highest speed 
in the A. A. R. tests when it handled a 16-car, 1,000-ton 
train westbound to Grand Island at a maximum speed 
of 89 miles an hour and, eastbound, on a slightly descend- 
ing grade, at 102 miles an hour. 

The new locomotives will operate in pool between 
Omaha, Neb.; Cheyenne, Wyo.; Denver, Colo.; Ogden 
and Salt Lake City, Utah, and Huntington, Ore. The 
longest through runs are between Omaha and Ogden. 
990 miles; Omaha and Salt Lake City, 1,026 miles, and 
Omaha and Huntington, 1,394 miles. The locomotives 
will be used largely in conventional passenger-train 
service. The ruling grade, westbound, in this territory 
is 1.55 per cent and, eastbound, 1.14 per cent. The 
locomotives are capable of operating continuously under 
maximum horsepower output at 90 miles an hour. Cal- 
culations were based on 110 miles an hour design speed 
with 100 miles an hour operating speed. The locomo- 
tives will negotiate curves of 20 deg. 


Interior of the cab of the Union Pacific 4-8-4 type locomotive 
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EDITORIALS 


Why Attend 
Conventions? 


One of the principal industries of America is said to 
be holding conventions. There are few fields of ac- 
tivity which are not served by an association. In most 
cases these organizations spring into being almost spon- 
taneously as the leaders in the field realize the need for 
concerted attack on its common problems. 

Membership in most, although not all, of these or- 
ganizations is purely voluntary. Some of them carry 
on activities which extend considerably beyond the 
holding of meetings. The meeting, however, is the 
medium through which the greater part of their ob- 
jectives are attained. In the railroad field, attendance 
at such meetings is usually justified by their inspira- 
tional and educational value. Addresses of railway 
officers are almost always inspirational and frequently 
of definitely informative value. Committee reports and 
papers tend to clarify the thinking of all who listen to 
them and participate in their discussion. Improvements 
in practice are disseminated much more rapidly than 
would be possible without the mass contact of those re- 
sponsible for results from their practical application on 
the various railroads. Not only is the meeting itself of 
value in this respect, but considerable store is placed 
upon the value of the smaller group discussions which 
develop outside the meeting room. 

These advantages of convention attendance have been 
restated frequently and their validity is quite generally 
accepted. There is, however, another reason for at- 
tendance at conventions and for becoming active in the 
work of the association in one's field of activity, par- 
ticularly of those associations in which membership is 
entirely voluntary. This is the value of association ac- 
tivities in the development of men. One may seem to 
be adequate in the discharge of his immediate responsi- 
bilities and yet never fully develop qualities of inde- 
pendent leadership. To sit through a convention dis- 
cussion of an acute common problem gives each man 
a measure of the quality of his own views in relation 
to those of others of like responsibility. Not only are 
one's views modified and clarified, but a degree of self 
confidence is engendered in men possessing any degree 
of leadership ability which stimulates independent think- 
ing when they get back on the job. 

There are executives who are not altogether favorable 
toward the development of qualities of independence 
in their subordinates. Such qualities disturb the quiet 
acquiescence in rules and standards of practice handed 
down from the top. A man who attends conventions 
and learns to defend his own views against the world 
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is not likely to acquiesce silently in a rule or method 
which he believes can be improved. The greater his 
qualities of leadership and the stronger his character, 
the more persistent is likely to be his fight for change. 

Discipline is an extremely essential quality in a rail- 
wav organization just as it is in a military organization. 
One of the qualities which has distinguished the Amer- 
ican soldier from others, however, is the degree to 
which he exercises his own intelligence, in his adherence 
to discipline and obedience to orders. This same Amer- 
ican quality of independence has been invaluable in the 
development of railway transportation. Some of the 
recent difficulties of the industry spring from the grad- 
ual tendency toward its suppression. The new com- 
petitive situation to which the railroads must adjust 
themselves, and under which they will have to live 
from now on, demands that this hardening of the 
arteries be checked and cured. 

The good of the industry demands that executives 
should support—or at least should not directly dis- 
courage—the activities of the several voluntary asso- 
ciations of supervisors who come together with the 
welfare of the railroads at heart as well as for mutual 
and personal self development. The railroads need 
men in all positions of responsibility who can stand on 
their own feet and fight persistently for what they 
believe to be sound policies and sound methods. 


Off the Record 


Certain unofficial aspects of conventions have come in 
for a good deal of criticism in the past. This is par- 
ticularly true of some of the private-room entertain- 
ment of railroad men by supply men. Such relation- 
ships are not to be condemned in themselves. Lack oí 
self control engendered by entertainment of this kind 
which interferes with the serious purpose of the meet- 
ings, however, has done the cause of these associations 
a great deal of harm. 

These meetings present a valuable opportunity to the 
railway supply field. The ability to contact many users 
or prospective customers of one's wares at one time and 
place provides the opportunity for both effective and 
economical sales effort. It should, therefore, be verv 
much to the interests of the railway supply industry 
to exercise that degree of responsible control in its re- 
lations with railway men at these meetings which will 
keep the entire institution of associations and conven- 
tions in high repute with railway executives. 

As far as the railway executives themselves are con- 
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cerned, they have at times undoubtedly given too much 
weight to instances of overt lack of self control which 
were the exception rather than the rule of conduct at 
these meetings. Such instances cannot help but weaken 
the standing of the individuals involved. They do not 
offer valid grounds for the indiscriminate condemna- 
tion of associations and convention attendance, how- 
ever. To hold that they do is to imply that, on the 
whole, the members of these organizations are incap- 
able of assuming responsibility for their own conduct 
and that they cannot be trusted to work for the best 
interests of the industry they serve. 
` The recent conventions of the four associations of 
mechanical supervisors at Chicago have a particularly 
clean record in this respect. Not only was there ap- 
parent a keen sense of responsibility in the matter of 
attending sessions, but wherever groups of men gather- 
ed about the hotel during the course of the conventions, 
the same evidence of a sense of responsibility pre- 
vailed. 

This comment is inspired by the hope that it may end 
the use of an obsolete argument against wholeheartedly 
supporting the work of these organizations. 


Impressions of the 
Car Officers? Meeting 


One of the interesting features of the annual meeting 
of the Car Department Officers’ Association, held at 
Chicago last month and reported elsewhere in this 
issue, was the support it received from railway execu- 
tive officers, including such men as F. G. Gurley, vice- 
president, Atchison, Topeka & Santa Fe. Mr. Gurley 
said in effect that the association deserves every pos- 
sible support because of its objectives and the impor- 
tant part its members play in efficient railroad operation 
and also because it discusses pertinent problems with 
a frankness and fearlessness unexcelled by any other 
organization. 

The joint session address by L. W. Baldwin, just 
preceding the car officers' individual meeting, discussed 
"Training and Coaching Supervision" and was, of 
course, very encouraging and stimulating. Some in- 
teresting facts were developed in the report of the 
Publicity Committee which addressed a letter to a 
number of representative car men throughout the coun- 
try asking for a frank expression of opinion regarding 
the potential usefulness of the Car Department Officers' 
Association, and what steps should be taken to assure 
that it will achieve maximum effectiveness. 

One car department superintendent said "In my 
opinion, an organization of this nature is of vital im- 
portance to the railroads and I think the association 
should be perpetuated. One of the most important 
things I feel to insure its continued success is the selec- 
tion of suitable officers, whereby we may have full 
assurance that all recommendations developed on car 
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matters are basically sound and practical" Another 
master car builder said "It is my opinion that the Car 
Department Officers’ Association should be perpetuated. 
Many things are taking place in the car building art 
and free discussion of pertinent subjects often brings 
out some interesting points. Aside from car construc- 
tion and maintenance discussion, it seems to me that 
we should give serious thought to young men coming 
up in the ranks. These men must be encouraged and 
the association may wish to give this subject considera- 
tion for its next meeting." 


Training of Employees Needs Attention 


In connection with the subject of employee training 
and the development of supervisors in the car depart- 
ment, one of the speakers at the meeting said that, as 
in every great industry, questions involving the human 
element constitute the most important factor in prac- 
tically all car-department problems. He referred to 
the fact that other large industries have made special 
studies of psychology as influencing every phase of 
their operation and raised the question if railroads have 
utilized this highly specialized experience and informa- 
tion to the fullest extent practicable. Apparently they 
have not, for with few exceptions, railroad manage- 
ments have failed to organize strong personnel depart- 
ments designed to give supervisors, including those in 
the car department, the kind of assistance needed in 
their important work. Since dealing with the human 
element is a real problem which receives little official 
recognition, the thought was advanced and favorably 
received, that a strong committee of the Car Depart- 
ment Officers' Association might well be appointed and 
asked to make specific recommendations on this subject 
in a report at the next meeting. 

In a program as well filled with interesting addresses 
and constructive committee reports as that of the car 
officers' meeting, it is difficult, and perhaps hardly fair, 
to say which reports may be considered the more im- 
portant. The following, however, were so outstanding 
as to deserve special mention: Shop Operation Facili- 
ties and Tools, Passenger-Train-Car Terminal Han- 
dling, Freight-Car Inspection and Preparation for 
Commodity Loading, and Equipment Painting. 

With a total attendance of over 300, and in view of 
the general interest displayed, the association should 
feel encouraged to increase its activities during the 
coming year. Doubtless, new subjects will be sug- 
gested from time to time for the consideration of the 
association and one of these, not presented this year, 
is the question of maintaining air-brake equipment to 
meet the demands of modern high-speed train opera- 
tion. With the former Air Brake Association not 
actively functioning, it would seem logical that operat- 
ing problems associated with the use of air brakes 
should be considered by the Railway Fuel and Travel- 
ing Engineers’ Association, whereas problems involved 
in the inspection and shop repairs of all air-brake equip- 
ment used on cars, particularly methods of repairs, 
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would come logically within the scope of the Car De- 
partment Officers’ Association. 

Problems of car shop production, machine equip- 
ment, scheduling of work and training personnel are 
obviously within the field of investigation covered by 
the Car Department Officers’ Association, which is con- 
fronted with a definite challenge to develop construc- 
tive information on all of these subjects. The asso- 
ciation will need no other press agent and no more 
persuasive advocate in justifying its existence to rail- 
road managements than a set of constructive committee 
reports which contain so much timely and vital in- 
formation that they are kept and constantly referred 
to when printed in the annual proceedings of the asso- 
ciation. 


The Art of Leadership 


So far as the mechanical details of their activities are 
concerned, the members of the four railway associa- 
tions which held their conventions at the Hotel Sher- 
man, Chicago, last month, have little in common ex- 
cept that they are associated with the mechanical de- 
partment. One golden strand, however, is woven 
through the substantial homespun fabric of all of their 
tasks. A golden thread, because it is the most val- 
uable and the most vital, although it is to be feared 
that it is often over-shadowed by the multiplicity of 
other plain threads which, in the sight of those without 
perception and vision, appear to dominate and control 
the pattern. 

That the golden thread in the programs was so pro- 
nounced this year is partly due to those who built the 
program of the Locomotive Maintenance Officers’ As- 
sociation. It was that group which persuaded L. W. 
Baldwin, chief executive officer of the Missouri Pacific 
Lines, to talk to them about the training and coaching 
of supervisors. The other organizations, when they 
learned of this, insisted that so rare a treat should be 
shared by all of them; and Mr. Baldwin was the honor 
guest at the great joint opening meeting of the five 
groups, including the Allied Railway Supply Associa- 
tion. And it is well that he should be, since he is one 
of the few chief executives who have been persistent in 
insisting on the importance of the human element in 
the organization and its proper supervision. 

Mr. Baldwin is an engineer by training and from his 
performance, at least, a believer in the more modern 
definition of engineering: "Engineering is the science 
of controlling the forces and of utilizing the materials 
of nature for the benefit of man, and the art of organ- 
izing the human activities in connection therewith.” 

"Organizing the human activities" in industry or on 
the railroads is indeed an art, and one which should 
be mastered by every supervisor, from the gang boss 
to the top executive. That this has not been very 
well done in the past is responsible for many needless 
misunderstandings in industry and on the railroads, 
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fashion, without destruction and waste. 


which have cost this nation and its workers billions of 
dollars. Resort to force in adjusting labor difficulties 
—and it has not been done away with by any means— 
is just as useless and just as wasteful as is war between 
nations, 

But why refer to the extremes? The little and seem- 
ingly unimportant difficulties and misunderstandings 
which occur in every department, every day, in the 
aggregate are a source of great waste and lowering of 
efficiency. A little haziness as to just what is expected 
from the worker will dull his enthusiasm about the 
job. Little unintentional and thoughtless actions and 
attitudes on the part of the boss may cause discourage- 
ment and resentment. These and many other things 
are due to lack of adequate coaching and instruction, 
and all tend to slow down production and lower the 
standards of the output. Well trained supervision offers 
the great opportunity for increasing the efficiency of 
railroad operation and maintenance. 

The golden thread supplied by Mr. Baldwin was sup- 
plemented in various wavs in the programs of all four 
associations, either by design or by spontaneity of 
expression. In the Locomotive Maintenance Officers’ 
Association, for instance, another executive, Trustee 
Frederic E. Lyford, of the New York, Ontario & 
Western, picked up the thread and wove it even more 
intimately into the pattern in his discussion on “What 
I Expect of My Supervisors, and Why?" His mes- 
sage was driven home by a statement that “good equip- 
ment is fine, but good men are better—you can do a 
lot with good men and poor equipment, but not much 
with good equipment and poor men." 


Learn to Compose Internal Differences 


America, by sane and peaceful methods, must set 
an example to the warring nations of the world as to 
how their differences may be composed in an orderly 
We cannot 
do this successfully unless we first learn how to com- 
pose our own internal differences. In spite of our 
shortcomings it must be admitted that, considering the 
fact that the mass production era only started in this 
country after the beginning of the century, we have 
made very considerable progress in improving human 
relations in industry. The leaders who have pioneered 
in this respect have developed what can well be 
designated as the science of industrial supervision. The 
principles are well known, if one cares to take the time 
to master them. A great forward step will be taken 
when we recognize more generally the fact that suc- 
cessful supervision is an art. Fundamentally, it is 
based on an understanding of human nature and the 
application of the Golden Rule. 

In a real sense, therefore, industry in solving its 
human relations problem—and it has made substantial 
progress in this respect in this country—is helping to 
supply the answer to the solution of international rela- 
tionships, since that, too, is primarily a human rela- 
tions problem. 
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THE READER’S PAGE 


Defleetion Under Load 


To THE EDITOR: 

The editorial “Deflection Under Load,” appearing in 
the June Railway Mechanical Engineer is very well 
written and clearly points out the well-known fact to 
designing engineers that tensile strength has practically 
no relation to the stiffness of steel as the modulus of 
elasticity is almost constant for a given section of steel 
regardless of its tensile or strength properties. 

I think the last paragraph of the editorial is very per- 
tinent and it is approaching a tragedy in passenger-car 
design for the future for the A. A. R. to adopt a recom- 
mended specification for passenger cars which has so 
little relation to the actual design and ultimate strength 
requirements. To add weight to the underframe pro- 
miscuously can, as a whole, produce a weak structure 
and particularly create a car having considerable deflec- 
tion, making it hard to keep partitions and other inside 
finish in proper alinement and free from noise or 
squeaking. 

A specification as important as for a passenger car 
should not, and in fact cannot be developed in a few 
weeks time. To approach an ideal passenger-car con- 
struction, considerable more attention will have to be 
given to the sides and particularly the roof construction 
of the car. To many designers the roof construction is 
equally as important as the underframe construction. 
It the two are carefully balanced and properly designed, 
and advantage is taken of skin stresses as in airplane 
design, a passenger-car structure can be produced ap- 
proaching present general over-all dimensions with very 
little deflection, or at least a deflection which is entirely 
within the safe and practical limits. 

K. F. Nystrom, 


Mechanical assistant to chief operating officer, 
Chicago, Milwaukee, St. Paul & Pacific. 


Worn Rod Bushings 
Are Still Serviceable 


To THE EDITOR: 

Quite often a substantial saving in repair expense may 
be made, particularly in a small shop, by saving rod bush- 
ings that are smaller in bore than the pin sizes for cer- 
tain pins and larger in outside diameter than certain 
standard rod eye sizes. It doesn’t take much time to 
check these old bushings in order to determine whether 
or not they may be made use of. By saving old bush- 
ings that meet the requirements as to measurement I 
have several times been able to renew nearly a whole 
set of rod bushings without ordering more than one or 
two new ones from the storehouse. 

The same thing is true of the split bushings as of solid 
ones, In the case of back-end strap brasses and middle 
connection brasses it is quite often that only one half 
of a pair of brasses need be scrapped so that where an 
engine comes in with half of a brass broken an old half 
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brass can be used to make up the pair. What has been 
said above also may apply to floating bushings. 
W. E. HowARD 


Detecting a 
Worn-Through Chill 


To THE EDITOR: 

A letter appeared recently in the pages of Railway 
Mechanical Engineer concerning the detection of worn- 
through chill spots in wheels by color. The inference in 
the letter was to the effect that the Wheel and Axle 
Manual makes no reference to color as a method of de- 
tecting worn-through chill Paragraph 102, page 115, 
of the Wheel and Axle Manual reads, in part, as fol- 
lows: “When the chilled metal, or white iron, is worn 
through, the soft grey iron is exposed and flattened out." 

It appears to me that this is a very direct reference to 
color determination for this defect. 

READER 


Piston Rod and 
Wrist Pin Failures 


To THE EDITOR: 

The locomotive designer, by using a high factor of 
safety, makes allowances for the unusual loads the pis- 
ton rods and the wrist pins must carry due to water in 
the cylinders, excessive compression pressures, and lost 
motion between the crosshead and guides. Failures of 
these parts can seldom be laid to lack of judgment on the 
part of the designer. 

The breaking of piston rods just inside the tapered fit 
in the crosshead, to my mind, is caused by excessive 
driving of the piston-rod key which stretches the metal, 
leaves a permanent set, and produces a possible fracture. 
Piston-rod keys do not get loose unless the tapered fit 
has been disturbed and, therefore, the fit should be ex- 
amined when the key is found to be loose. When it 
becomes necessary to disconnect the piston rod from the 
crosshead, care should be taken to scribe a mark on the 
piston-rod key before it is driven out and good judg- 
ment should be used in driving the key to the same mark 
when it is again applied. 

The breaking of wrist pins can also be charged to metal 
stretch. If a wrist pin is a poor fit, then trying to keep 
it tight by using a box wrench and a sledge hammer is 
apt to cause these pins to fracture at the throat fillet or 
in the threads. Again, when a castle nut is applied to 
the wrist pin and tightened but is not in the right posi- 
tion to line up with the cotter-pin hole, then a few more 
blows with the sledge on the wrench to turn the nut to 
the proper position may also cause a fracture of the pin. 

To save a lot of damage the mechanic should have in 
mind the power of the screw and wedge. 

W. W. EDGAR 
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High Spots in 


Railway Affairs... 


Railroad 

Earnings Picking Up 

The net income after fixed charges of the 
Class I railroads in August was $10.053,- 
000. This compares with a net deficit of 
$1,181,000 in August of last year. While 
this, of course, is a source of gratification, 
the fact must not be overlooked that these 
earnings were very small compared with 
the railroad investment, and also that there 
was a net deficit after fixed charges for 
the eight months of this year amounting 
to over $74,000,000. Business prospects are 
good, but the railroads have a long way to 
go before they can face the future with 
confidence. 


Building Up 
Railway Forces 


Railway employment climbed to 1,019,063 
in mid-September and undoubtedly, with 
increased business and more intensive ac- 
tivities in taking up deferred maintenance, 
it will continue on its way upward. This 
was an increase of 5.77 per cent over the 
same time last year. The maintenance of 
equipment and stores forces were up 9.98 
per cent, the maintenance of way and struc- 
tures forces 6.2 per cent, and the train and 
engine services group 3.8 per cent over last 
year. There was a reduction in only one 
of the classifications, that including execu- 
tives, officials and staff assistants, which 
was off 0.41 per cent. 


In Time of War 


The railroads and mass transportation are 
essential in times of national emergency 
and particularly in case of war. Serious 
mistakes were made in the use of the rail- 
ways by the government in the first World 
War. Let us devoutly hope we will not 
be drawn into the present conflict. In case 
we are, however, the railroads, the Army 
and the Navy are prepared to make the 
best possible use of that form of trans- 
portation. In the first place, the prac- 
tices in handling freight traffic by the rail- 
roads have been almost revolutionized in 
the past two decades and we can make 
very much better use of the equipment to- 
day than during the first World War. In 
the second place, much of the trouble in 
the first World War was caused by the 
unintelligent exercise of priorities and the 
piling up of loaded cars at shipping ports, 
where they were used for storage pur- 
poses over considerable periods, rather than 
being promptly unloaded. With such 
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handicaps removed, little fear need be had 
of a breakdown of the railroads, if the 
equipment is maintained in good condition 
and ample additions are made to it in the 
coming months. 


Rebuilding 
Passenger Traffic 


For a full decade, 1924-33, railway pas- 
senger traffic declined in this country. 
Since 1934, however, it has increased con- 
sistently. Why? Very largely because of 
the courage and initiative of those roads 
which have installed high speed, stream- 
lined passenger equipment and which have 
modernized their passenger services. In 
commemoration of this achievement the 
Railway Age published a Passenger Prog- 
ress Number on October 14. In the five 
years, 1934-38, inclusive, an annual aver- 
age of 34,171,771 more passengers have 
used railway trains for each year. 


Back-Breaking Burden 


The Class I railroads in the calendar year 
1938 paid 9.5 cents in taxes for each dollar 
of operating revenue. This included fed- 
eral, state and local taxation, which 
amounted to 40.41 cents out of every dollar 
of net earnings. This at least partially 
explains why so many railroads find them- 
selves in financial difficulties. The Admin- 
istration and Congress don’t seem to be 
showing any very great concern over the 
welfare of this backbone of our transpor- 
tation system, which is regarded as abso- 
lutely indispensable and vital in times of 
national emergency. 


Higher Speeds Not 
Detrimental to Safety 


In speaking before the Steam Railroad 
Section of the National Safety Congress 
at Atlantic City on October 19, M. J. 
Gormley, executive assistant, Association 
of American Railroads, made the follow- 
ing significant statement: “In 1923 there 
were 31 fatal and non-fatal injuries to 
employees on duty for each million man- 
hours worked. In 1938 there were less 
than 7 casualties per million man-hours. 
* * * * Tt is significant that this improve- 
ment in employee safety took place during 
the period of greatest relative increases in 
average speed and average load of trains. 
In the freight service, average speed of 


freight trains between terminals increased 
52 per cent from 1923 to 1938, and the 
average number of cars per train increased 
21 per cent. During this same period of 
years, the casualty rate of road freight 
train and engine service employees was re- 
duced 64 per cent for each million man- 
hours worked. In the passenger service, 
trains were also speeded up, new light- 
weight trains of streamlined design were 
introduced, and the standard of the service 
was generally raised. Road train and en- 
gine service employees in passenger service 
were 66 per cent safer in 1938 than in 
1923. In yard service, train and engine 
employees were 72 per cent safer." Mr. 
Gormley also drew attention to the fact 
that there was a decline of 86 per cent in 
casualty frequency in the maintenance oí 
equipment group in 1938, as compared to 
1923. 


New York World's 

Fair Railroad Exhibit 

While the railroad exhibit at the New 
York World's Fair was not publicized 
nearly so effectively as that of the General 
Motors across the way, it proved to be 
one of the best drawing cards on the 
grounds. The Eastern Presidents’ Confer- 
ence, which sponsored the exhibit, held a 
meeting in New York on October 19, on 
which occasion it was decided to take the 
same space, 174% acres, next year. 


Good Record in 
Reducing Fire Losses 


One of the great wastes in this country is 
that caused by fire. The railroads have 
made a determined effort to reduce these 
losses on their properties and with excel- 
lent results, although they still amount to 
a considerable sum. For the calendar year 
1938, 4,372 fires resulted in a loss of $3. 
820,214. Smoking was the cause of 331 
fires, with a loss of $320,878. Locomotive 
sparks and hot coals accounted for 283 
fires, with a loss of $163,732. A loss of 
$499,874 resulted from 1,036 fires which 
occurred in box cars. It is interesting to 
compare the loss in 1938 with the average 
per year for the past 20 years of 6,820 
fires and loss of $6,184,735. The record 
for the past six years has been particularly 
good, the average loss amounting to only 
$3,638,323 a year. The excellent work 
that has been done can readily be seen by 
comparing this with the average of $9,324. 
753 for the six years 1919-24, at the be- 
ginning of the 20-year period. 
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Among the 


Clubs and Associations 


CENTRAL Rateway Crus or BurrALo.— 


Meeting November 9. Speaker: T. V. 
Buckwalter, vice-president, The Timken 
Roller Bearing Company. Subject: Steam 


Locomotive Slipping Tests. 


New ENGLAND RAILRoap CLuB.—Meet- 
ing November 14, Hotel Touraine, Boston, 
Mass. Dinner 6:30 p. m. Speaker, E. H. 
Roy, general superintendent motive power, 
Seaboard Air Line. Subject: Diesel 
Locomotive Application—S. A. L. 


Toronto RarLway Cius.—Mecting 7:45 
p. m, November 20, Royal York Hotel, 
Toronto, Ont. Speaker: Harry Thoma- 
son, Canadian Westinghouse Company. 
Subject: Electric Welding and Shop Prac- 
tice. 


Car DEPARTMENT ASSOCIATION oF Sr. 
Lours.—Meeting November 21, 8 p. m, 
Hotel DeSoto, St. Louis, Mo. Speaker: 
S. O. Taylor, master car builder, Missouri 
Pacific. Subject: Training of Supervi- 
sion, 


NorTHWEST CAR MEN’s ASSOCIATION.— 
Meeting November 6. Speaker: H. L. 
Heater, vice-president in charge of en- 
gineering, American Steel Foundries. Sub- 
ject: Freight-Car Truck Design and Con- 
struction. 


CaNADIAN Raitway Cius.—Meeting 
November 13, 8:15 p. m., Rose Room, 
Windsor Hotel, Montreal, Que. Speaker: 
Burt Anderson, general sales manager, 
Union Switch & Signal Company. Sub- 
ject: Operation of Trains by Centralized 
Traffic Control. Moving pictures. 


Car FonREMEN's ASSOCIATION oF CHI- 
CAGO,—At the annual meeting of the Car 
Foremen’s Association of Chicago, held 
at the La Salle Hotel, on October 7, the 
following officers were elected for the en- 
suing year: President, W. J. Healion, 
superintendent, North American Car Cor- 
poration, Blue Island, Ill.; first vice-presi- 
dent, C. A. Erickson, general A. A. R. 
inspector, Chicago & North Western, Chi- 
cago; second vice-president, W. A. Emer- 
son, general master car builder, Elgin, 
Joliet & Eastern, Joliet, Ill; treasurer, 
C. J. Nelson, superintendent of inter- 
change, The Chicago Car Interchange Bu- 
reau, Chicago; secretary, Geo. K. Oliver, 
assistant passenger car foreman, Baltimore 
& Ohio Chicago Terminal, Chicago. { By 
virtue of his election to the presidency, 
Mr. Healion becomes chairman of the 
Board of Directors. The only other change 
in the board was the replacement of Mr. 
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Emerson, who was elected vice-president, 
hy Phil Baker, master mechanic, Belt 
Railway Company of Chicago, Chicago. 


A. S. M. E, METROPOLITAN SEcTION.— 
High-Speed Lightweight Trains will be 
the subject of a paper which will be pre- 
sented by C. T. Ripley, chief engineer, 
Technical Board, Wrought Steel Wheel In- 
dustry, at a meeting of the Metropolitan 
Section of the American Society oí Me- 
chanical Engineers which will be held at 
the Engineering Societies building, 29 West 
Thirty-Ninth street, New York, on Tues- 
day evening, November 21, at 7:30 p. m. 
Mr. Ripley's paper was prepared as the 
American contribution to the railway ses- 
sion of the British-American Engineering 
Congress which would have been held at 
New York early in September had it not 
been for the war developments in Europe 
which led to the cancellation of the con- 
gress. It deals with the development of 
lightweight passenger rolling stock and 
even more extensively with motive-power 
developments and their implications. Roy 
V. Wright, editor, Railway Mechanical 
Engineer, will be chairman of the meeting. 


THE AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS.—The folowing new officers 
for 1940 have been elected by a letter bal- 
lot of the entire organization of 15,000: 
President, W. H. McBryde, consulting en- 
gineer, San Francisco, Calif.; vice-presi- 
dents, K. H. Condit, executive assistant 
to the president, National Industrial Con- 
ference Board, New York; Francis Hodg- 
kinson, retired consulting mechanical engi- 
neer, Westinghouse Electric & Manufac- 
turing Co, New York; J. C. Hunsaker, 
aeronautical engineer, Cambridge, Mass., 
and K. M. Irwin, assistant to vice-presi- 
dent, Philadelphia Electric Company, 
Philadelphia, Pa. Managers, J. W. Eshel- 
man, sales engineer, Birmingham, Ala.; 
Linn Helander, professor of mechanical 
engineering, Kansas State College, Man- 
hattan, Kansas; and G. T. Shoemaker, 
president, United Light & Power Service 
Company, Chicago. 


NoRTHWwEST CARMEN'S ASSOCIATION.— 
At the annual meeting of the Northwest 
Carmen's Association, held at the North 
Central Club, St. Paul, Minn., on October 
2, an unusually large and representative 
group of members was present to listen to 
the committee reports, enjoy the clever 
and extensive entertainment program pro- 
vided and elect officers for the ensuing 
year. A total of 433 members and guests 
of the association registered for the meet- 
ing and much pleasure was expressed at 
the secretary's report of 161 new mem- 
bers since the September meeting and the 
treasurer's statement of a cash balance on 


October 1, 1939, of over $1,400. f The re- 
port of the Nominating Committee was ac- 
cepted and, by a single unanimous ballot, 
the following officers were elected for next 
year: President, F. M. Washburn, car 
foreman, C. M. St. P. & P., Minneapolis, 
Minn.; first vice-president, J. M. Ryan, 
master car builder, C. St. P. M. & O., 
Hudson, Wis. ; second vice-president, G. A. 
Thomson, car foreman, N. P., St. Paul, 
Minn.; third vice-president, L. R. Kassick, 
general foreman freight cars, M. St. P. & 
S. S. M., Minneapolis, Minn.; secretary, 
E. M. Myers, chief interchange inspector, 
Minnesota Transfer, St. Paul Minn.; 
treasurer, G. R. Johnson, chief clerk to 
master car builder, N. P., St. Paul, Minn. 


P. & S. Division Selects 
Committees 


ForLowiNc a recent meeting of its gen- 
eral committee, the Purchasing and Stores 
division, A. A. R., of which A. C. Mann, 
vice-president, Illinois Central, is chair- 
man, has announced the subjects to be 
studied by committees this year and the 
personnel of each committee. Seventeen 
committees have been assigned to prepare 
reports. An advisory committee, consist- 
ing of the past chairmen of the Division, 
has been reappointed, with E. A. Clifford, 
general purchasing agent, C. & N. W., as 
chairman, a special purchasing committee 
has been reappointed, with L. L. White, 
vice-president, Erie, as chairman, and the 
committees in charge of regional meetings 
have been reorganized. The subject com- 
mittees are as follows: 


Purchasing and Stores Manual: P. L. Gram- 
mer, assistant purchasing agent, Penna., chairman. 

Material Classification : G. Roberts, general 
storekeeper, C. R. I. & RE chairman. 

Railroad Scrap: R. E. Hamilton, supervisor 
reclamation, C. O., chairman. 

General Reclamation (Joint with Mechanical 


and Engineering Divisions): E. R. Casey, super- 
intendent of reclamation, Union Pacific, c airman. 
Material Records—Pricing-Inventory : K. 


Reasor, assistant manager of stores, Erie, chair- 


man. 
Forest Products: J. E. McNelley, chief tie and 
., chairman. 


lumber supervisor, : 

Fuel: P. A. Hollar, fuel purchasing agent, 
Penna., chairman. 

Purchasing Department Practices: W. A. Clem, 
purchasing agent, Reading, chairman. 

Stationery and Printing: B R. Melgaard, as- 
sistant to purchasing agent, C. M., St. P. & P., 
chairman. 

Handling Facilities: W. F. Redman, traveling 
storekeeper, C. & N. W., chairman. 

Simplification and Standardization : A. G. Fol- 
lette, general material supervisor, Penna., chair- 
man. 

Supplies for Dining Cars: J. F. McAlpine, as- 
sistant purchasing agent, B. & Q., chairman. 

Enuincering Materials: G. D. ombs, division 
storekeeper, Í. C.. chairman. 

Standard Packages: F. S. Austin, assistant pur- 
chasing agent, N. Y. C.. chairman. 

Stores Practices and I ode . S. Genther, 
general storekeeper, L. & N. F., chairman. 

Marking Tools, Materials, ES W. H. Lloyd, 
division storckeeper. C I. & P., chairman. 

Loss and Damage: J. T. Kelly, general store- 
keeper, C. M., St. P. & P., chairman. 

eaional Committees: Purchasing. Eastern— 
Warne, purchasing agent, N. Y. C; 
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Southern—H. E. Warren, manager purchases and 
stores, G. M. & N.; Western—W. W. Kelly, 
general purchasing agent, A. T. & S. F.; South- 
western—J. H. uderdale, general purchasing 
agent, Mo. Pac.; Far Western—G. Better- 
ton, pious agent, S. P. Stoves. Eastern— 
W. R. Culver, superintendent of stores, C. & 0.; 
Southern—C. H. Murrin, genesi storekeeper, L. 
& N.; Western—J. T. Kelly, general store eeper, 
C. M., St. P. & P.; Southwestern—C. L. Wake- 
man, general storekeeper, Wabash; Far Western 
—U. K. Hall, general storekeeper, Union Pacific. 


Sixtieth Annual A.S.M.E. Meeting 
To Be Held at Philadelphia 


THE usefulness of the mechanical-en- 
gineering profession is to be stressed at 
the sixtieth annual meeting of the American 
Society of Mechanical Engineers to be held 
at the Bellevue-Stratford Hotel, Philadel- 
phia, Pa, December 4-8. This meeting at 
Philadelphia will be the first annual gather- 
ing of the society to be conducted outside 
of New York City since 1890 and the first 
national meeting in Philadelphia since 1887. 
Ninety-seven papers will be presented at 
the 33 technical sessions. Of particular in- 
terest to railroad men will be the follow- 
ing: 

Monday, December 4 
8 p. m. 
MacuiwE Shor Practice 


A New Method of Machine-Tool Spindle Analysis, 
by ‘Thomas Barish 

Machine Design and Motion Economy—Buildin 
Motion Economy into Machine Tools, by O. wW 


Habel and G. G. Kearful 
Tuesday, December 5 

9 a. m. 

FUELS 


Which Fuel to Choose? by G. A. Anbro 
Modern Methods of Fuel Purchasing, by R. G. 
Rincliffe 
2:30 p. m. 


Frets 
Characteristics of Cloth Filters on Coal-Dust Air 
Mixtures, by A. R. Mumford, A. A. Markson, 
and T. Ravese 
Defining Equitable Limits of Dust Emmission 
A from Stacks, by P. H. Hardie 


Wednesday, December 6 
9:30 a. m. 
X EDUCATION AND TRAINING 
Education and Training of Apprentices for the 
Aeronautical Industry, by Victor W. Page 
Apprentice Training, by Ray E. Ellis 
Anprenticeshi in the Machine-Tool Industry, by 
lmer H. Neff 


LuszicATION (I) 


The Influence of Crystal Size on the Wear Prop- 
erties of High-Lead Bearing Metal, by John 
Connelly 
Temperature Distribution in Bearings, by E. S. 
Pearce 
2:30 p. m. 


LusmicATION (II) 


Boundary Film Investigation, by S. J. Needs 
Properties and Performance of Plastic Bearing 
aterials, by L. M. Tichvinsky 


6:30 p. m. 
Banquet and Honors 


Thursday, December 7 
9:30 a. m. 
RAILROAD 
Railway-Car Engineering, by D. S. Ellis 
hip Stress in a Locomotive Main-Rod at 100 
M. P. H., by M. W. Davidson (by title) 
Progress in Railway Mechanica Engineering, 
1938-1939 
MzcHANICAL SPRINGS 


Calculation. of the Elastic Curve of a Helical 
Compression Spring, by H. C. Keysor 

Helix Warping in Helical Compression Springs, 
by D. H. Pletta and F. J. Maher 

Progress Report—Fatigue Tests of Helical Com- 

pression Springs at Wright Field, by C. T. 
Edgerton 

Progress Report on Book on Strength of Metals, 
by D. J. McAdam, Jr. 

THERMODYNAMICS 

A Rational Representation of the Flow Perform- 
ance of Reaction Steam-Turbine Blading, by 
Adolf Egli 

The Viscosity of Superheated Steam, by G. A. 
Hawkins, H. L. Solberg, and A. A. Potter 

Report on Change of Enthalpy of Steam with 

ressure at Low Temperatures, by F. G. Keyes 
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2:30 p. m. 
Steam GENERATORS 


Steam Boiler Performance and a Method of 
Comparison, by E. G. Bailey 
The Locomotive Boiler, hy C. A. Brandt 


New Coordination Committee for 
Mechanical Associations 


Fottowinc the close of the meetings of 
the Railway Fuel and Traveling Engineers’ 
Association, the Car Department Officers’ 
Association, the Master Boiler Makers’ As- 
sociation, and the Locomotive Maintenance 
Officers’ Association at Chicago on Oc- 
tober 19, the Committee on Coordination 
of Conventions was reorganized. Under 
the chairmanship of Frank Roesch, vice- 
president, Standard Stoker Company, this 
committee has long been active in promot- 
ing the present arrangement of simul- 
taneous meetings, with a combined exhibit 
when one is held. Following the recom- 
mendation of its chairman, Mr. Roesch, in 
his report before the joint session of the 
four associations, that the committee be 
discharged and a new committee organ- 
ized to carry on the arrangements for the 
coordinated meetings, the old committee has 
been discontinued and a new Committee of 
the Coordinated Associations takes its 
place. This committee, of which the presi- 
dent and secretary of each of the associa- 
tions are members, elects its own officers. 
Frank Roesch was reelected chairman and 
T. Duff Smith, secretary-treasurer of the 
Railway Fuel and Traveling Engineers’ 
Association, was elected secretary. In ad- 
dition to the four railway associations, the 
Allied Railway Supply Association is rep- 
resented on the committee. Included in its 
duties are convention and exhibit arrange- 
ments. It is also available to serve as a 
coordinating agency to avoid conflicts in 
the programs of the four associations. 


DIRECTORY 


The following list gives names of secretaries, 
dates of next regular meetings, and Tue of 
meetings of mechanical associations and railroad 
clubs: 


Arr-Brake Assocratiox.---R. P. Ives, Westing- 
house Air Brake Company, 3400 Empire State 
building, New York. 

ALLIED RarLway SUPPLY ASSOCIATION. —J. F. 
Gettrust, P. O. Box 5522, Chicago. 

AMERICAN SOCIETY or MECHANICAL ENGINEERS.— 

d Davies, 29 West Thirty-ninth street, 
New York. : 

Raroa Divisrow.— Marion B. Richard- 
son, P. O. Box 205, Livingston, N 

Macutine Suor Practice DivisioN.—Erik 
Aberg, editor, Machinery, 148 Lafayette 
street, New York. 

Marterracs Hanpiinc Division.—F. J. 
Shepard; Jr., Lewis-Shepard Co., Watertown 
Station, Boston, Mass. 

Om anp Gas Power Drvision.—M. E 
Reed, 2 West Forty-fifth street, New York. 

Furs Divistow.—A. R. Mumford, Con- 
solidated Edison Co., 4 Irving Place, New 
York. 

ASSOCIATION OF AMERICAN RAILROADS.—J. M. 

ymes, vice-president operations and main- 
tenance department, Transportation Building, 
Washington, D. C. 

OPERATING SECTION.—]. C. Caviston, 30 
Vesey street, New York. 

MeEcuanicaL Diviston.—V. R. Hawthorne, 
59 East Van Buren street, Chicago. An- 
nual meeting. June 28, 29 and 30, at the 
Commodore Hotel, New York. 

PurcHases AND Sreres Diviston.—W. J. 
Farrell, 30 Vesey street, New York. 

Motor Transport Diviston.—George M. 
Campbell, Transportation Building, Washing- 
ton, D. C. 

Canapian RaiLWAY CLUB.—C. R. Crook, 4468 
Oxford avenue, D. G., Montreal, Que. 
Regular meetings, second Monday of each 
month, except June, July and August, at 
Windsor Hotel, Montreal, Que. 


(Turn to next left-hand page) 


Car DEPARTMENT Association or St. Lovi— 
J. J. Sheehan, 1101 Missouri Pacific Bldg.. 
St. Louis, Mo. Regular monthly meeting: 
third Tuesday of each month, except June, 
July and August, DeSoto Hotel, St. Louis, 

o. 

Car DEPARTMENT Orricers’ ÁSSOCIATION.—Frank 
Kartheiser, chief clerk, Mechanical Dept. 
c. B. "A Chicago: Meeting, October 17, 
18 and 19, Hotel Sherman, Chicago. 

Cam Foremen’s Association op Cuicaco.—. K. 
Oliver, 2514 West Fifty-fifth street, Chicage. 
Regular meetings, second Monday in eac? 
month, except June, July and August, La 
Salle Hotel, Chicago. 

Car Foremen’s ASSOCIATION oF OMAHA, COUNCIL 
BrLurrs AND SOUTH OMAHA ÍNTERCHANGE.— 
H. E. Moran, Chicago Great Western, Cour. 
cil Bluffs, Ia. Regular meetings, second 
Thursday of each month at 1:15 p. m. 

CrNTRAL Rattway Crus or BurrALo.—Mrs. M. 
D. Reed, Room 1817, Hotel Statter, Buffalo. 
N. Y. Regular meetings, second Thursday 
each month, except June, July and August. 
at Hotel Statler, Buffalo. 

Eastern Car  FOREMEN'S ASSOCIATION. — Rey 
MacLeod, Room 127, General Office Bldg. 

4 N. H. «+» New Haven, Conn. 
Regular meetings, second Friday of Janu- 
ary, February, March, April and October at 
Engineering Societies Bldg., 29 West 39th 
street, New York. 

INDIANAPOLIS CAR INSPECTION ASSOCIATION. — 
R. Singleton, 822 Big Four Building. 
Indianapolis, Ind. Regular meetings, first 
Monday of each month, except July, August 
and September, at Hotel Severin, Indianap- 
olis, at 7 p. m. 

INTERNATIONAL RaiLWAY FUEL ASSOCIATION. — 
See Railway Fuel and Traveling Engineers 
Association. Meeting third week in October. 
Hotel Sherman, Chicago. 

INTERNATIONAL RAILWAY GENERAL | FOREMES S 
AssociATioN.—See Locomotive Maintenance 
Officers’ Association. 

Locomotive MAINTENANCE Orricers’ Associa- 
TION.—F. . James, division master me- 
chanic, D. L. & W., Hoboken, N. J. 

Master Borer Makers’ ASSOCIATION.—AÀ. F. 
Stiglmeier, secretary, 29 Parkwood street, An 
bany, N. Y. Annual meeting, October 17, 
18, and 19, Hotel Sherman, Chicago. 

New ENcLAND RarLROAD CLUB. — W. E. Cade. 
r., 683 Atlantic avenue, Boston, Mas. 
egular meetings, second Tuesday in each 

month, except June, July, August and Sep- 
tember. 

New Yonk RaiLRoAD CLus.—D. W. Pye, Roon 
527, 30 Church street, New York. Meetings. 
third Thursday in each month, except June. 
July, August, September and December at 
29 West Thirty-ninth street, New York. 

NortHwest Car Men’s Association. — E. N. 
Myers, chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul, Minn. 
Meetings, first Monday each month, except 
June, July and August, at Midway Club 
rooms, 1931 University avenue, St. Paul. 

Paciric Raitway CLuB. — William S. Wollner. 
P Box 3275, San Francisco, Cai. 

Monthly meetings alternately in northern and 
southern California. 

Rattway CLus or GREENVILLE. —Sterle H. Not- 
tingham, Greenville, Pa. Regular meetings. 
third Thursday in month, except June, Juh 
and August. 

Rai way CLus or PrrTsBURGH.—]. D. Conway. 
1941 Oliver Building, Pittsburgh, Pa. Regu- 
lar meetings, fourth Thursday in month, ex 
cept June, July and August, Fort Pitt Hotei. 
Pittsburgh, Pa. 

RarLway FukL AND TRAVELING ENGINEERS! As 
SociATION.—T. Duff Smith, 1255 Old Colon: 
building, Chicago. Annual meeting Octobe- 
17, 18, and 19, Hotel Sherman, Chicago. 

Rarway SuPPLY MANUFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1941 Oliver Building, Pitt: 
burgh, Pa. Mects with Mechanical Divisicr 
and Purchases and Stores Division, Associa 
tion of American’ Railroads. 

SOUTHERN AND SoutHwestern RAILWAY CLUR.— 
A. T. Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings, third Thursday in Janr- 
ary, March, May, July and September. Ar- 
nual meeting, third Thursday in Novembe. 
Ansley Hotel, Atlanta, Ga. 

Toronto Rattway CrLus.—D. M. George, Box * 
Terminal A, Toronto, Ont. Meetings, founi 
Monday of each month, except June, Jui 
end August, at Royal York Hotel, Toronto. 

nt. 


TRAVELING ENGINEERS’ ASSOCIATION.— Sce Rail. 
way Fuel and Traveling Engineers’ Associa- 
tion. 

VALLEY ANTHRACITE Car FOREMEN'S Assocrs- 
TION.—P. P. Kohl, executive secretary, 2:- 
Barney street, Wilkes-Barre, Pa. Regular 
meetings third Monday of each month. 

WESTERN Rattway CLum.—W. L. Fox, executive 
secretary, Room 822, 310 South Michigan 
avenue, Chicago. Regular meetings, third 
Monday in each month, except June, Jul. 
August and September. 
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Another Step FORWARD 


The new heat treating method developed by our Research 
Department has so thoroughly proved its value that today, 
only three years after its introduction, approximately 1000 
of these unit pits, with a total capacity of 23,000 wheels, are 
operating, and 85% of all our production of chilled car 


wheels is made better by their use. 


ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 


230 PARK AVENUE, o ORGANIZED TO ACHIEVE: 


NEW YORK, N. Y. Uniform Specifications 
Uniform Inspection 
Uniform Product 


445 N. SACRAMENTO BLVD. 
CHICAGO, ILL. 
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—— NEWS 


1939 Mechanical Division Letter 
Ballot Results 


In Circular No. DV-969, issued under 
date of October 23, by the Association of 
American Railroads, mechanical division, 
the results of the letter ballots on recom- 
mendations of various committees report- 
ing to the session of the division at New 
York, June 28-30, 1939, are given in de- 
tail, a total of 74 individual propositions 
being involved. As a result of a favorable 
letter ballot all of these propositions to 
amend the standard and recommended prac- 
tice of the division are approved effective 
March 1, 1940; with the exception of 
Proposition 4 (a) to 5 (c), inclusive, cov- 
ering definitions and designating letters 
which are approved effective immediately ; 
and with the further exception of Proposi- 
tions 3, 6, 7, 23, 26, 27 and 28 to amend 
the interchange rules, and Propositions 29 
to 74, inclusive, to amend the loading rules, 
these propositions being approved effective 
January 1, 1940. 


A. A. R. Completes Car-Truck 
Tests 


Tests under actual operating conditions 
to determine what improvements can be 
made in the construction of railroad car 
trucks to enable them to meet with still 
greater safety, further increases in the 
speed of freight trains have been completed 
by the Association of American Railroads 
according to a recent announcement. The 
engineers in charge of these tests are now 
engaged in correlating the data and expect 
to have a final report early in 1940. 

These tests, the most comprehensive of 
their kind ever conducted by the railroads, 
began last April and since that time more 
than 70 test runs at speeds as high as 85 
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miles per hour were made on the Pennsyl- 
vania between Altoona, Pa. and Lock 
Haven, a round trip of about 150 miles. 

Twelve different types of trucks were 
used in the tests which were made under 
varying speed, load, weather and operating 
conditions. In order to determine their 
qualities or defects, each truck was sub- 
mitted to a series of separate test runs 
under a standard íreight car which was 
part of a train containing electrical record- 
ing devices, gauges and other parapher- 
nalia designed to record each impulse of 
the truck under different speed and load 
conditions. 

Simultaneously, tests also were made for 
the purpose of determining the impact ef- 
fects on the track of the various makes of 
trucks. In order to do this an elaborate 
system of electrical devices was set up 
along the track to register the impact 
blows delivered by the wheels of the trucks 
passing over the rails. 

In the past 18 years, the A. A. R. state- 
ment points out, there has been an almost 
constant increase in the average speed of 
trains with the result that in the first half 
of 1939, the average speed between termi- 
nals was 64 per cent greater than in 1920. 
As a matter of fact, many freight trains 
now operate on what formerly were pas- 
senger-train schedules. 

The road tests which have just been com- 
pleted were conducted under the general 
direction of W. I. Cantley, mechanical 
engineer, Mechanical Division of the As- 
sociation of American Railroads. W. E. 
Gray, engineer of draít gear tests was 
in direct charge of the road tests. G. M. 
Magee, research engineer of the Engi- 
neering Division was in general charge 
of the track impact tests. 


Equipment-Purchasing and 
Modernization Programs 

Atchison, Topeka & Santa Fe—An im- 
provement program to be undertaken by 
this road involves the expenditure of ap- 
proximately $21,000,000 for the purchase 
of 91,000 tons of rails and fastenings, and 
2,800 freight cars, the rebuilding of 2,500 
box, auto and refrigerator cars in com- 
pany shops, an accelerated locomotive and 
car repair program, and the double track- 
ing of twenty-four miles of its main 
line from D. T. Junction to Joseph City. 
Ariz. 

The freight cars to be purchased in- 
clude 1,800 box cars, 200 coal cars, 100 flat 
cars, 450 refrigerator cars, and 250 gon- 
dolas. The box cars will be standard 
100,000 lb. capacity cars with roofs lined 
with an absorbent material to prevent con- 
densation of moisture. Of the refrigerator 
cars, 300 will be of 40 ft. and 150 will be 
50 ft. long. The flat cars will be 70 ít. 
long and particularly adapted for loading 
farm machinery and farm implements. The 
mill-type gondolas will be 56 ft. and 65 ít. 
long and will be used in special service 
for loading structural steel. Of the cars 
to be rebuilt, 900 box cars will be recon- 
structed in the Topeka shops, 600 auto- 
mobile cars at the Empire shops in Chicago 
and 1,000 refrigerator cars at the Wichita 
shops. 

Chicago, Burlington & Quincy.—As re- 
ported in the October Railway Mechanical 
Engineer, the C. B. & Q. having been 
authorized by its directors to acquire loco- 
motives and freight cars, is now asking for 
prices to determine whether the 10 Mo- 
hawk 4-8-4 type locomotives, the 100 53145 
ft. flat cars of 50 tons’ capacity and the 

(Continued on next left-hand page) 
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Lima-built 4-8-4 handling fast freight on The Soo Line 


MODERN POWER has set today’s standards 


...and only Modern Power can meet them 


Modern Power hauling full capacity trains at high speeds 
has proved to be the most effective means of increasing 
earnings. Only Modern Power is capable of hauling these 
increased loads at the higher speeds necessary to secure 
LOWER OPERATING COSTS. 


~ 


> LIMA NI 
LIMA LOCOMOTIVE WORKS, ELET INCORPORATED, LIMA, OHIO 


INCORPORATED — 
A 


200 hopper cars of 55 tons’ capacity will 
be purchased or be built in company shops. 
The seven 2,000 hp. locomotive units which 
the Burlington will buy, are to be stream- 
lined and built of stainless steel. Six of 
the units will be operated in pairs on the 
Exposition Flyer and the Aristocrat, while 
the remaining unit will be held available 
for substitute duty on these trains and on 
the Denver and Twin Zephyrs. 

Chicago, Milwaukee, St. Paul & Pacific. 
—The C. M. St. P. & P. has asked the 
Interstate Commerce Commission to ap- 
prove a plan whereby the Reconstruction 
Finance Corporation would be asked to 
purchase $5,080,000 of 214 per cent equip- 
ment trust certificates which constitutes 80 
per cent of the cost of purchasing 10 
freight locomotives and 2,000 50-ton box 
cars. 

Chicago, Rock Island & Pacific.—The 
district court has authorized the C. R. I. 
& P. to spend $4,375,000 for equipment 
and repairs. The program includes the 
purchase of ten 600 hp. Diesel-electric 
switching locomotives to cost $625,000; ten 
300 hp. to cost $350,000 and 1,000 box cars 
to cost $2,800,000. 

Erie.—The Erie has asked the Inter- 
state Commerce Commission for its ap- 
proval and has requested the Reconstruc- 
tion Finance Corporation to purchase $3,- 
000,000 of equipment trust certificates at 
par, the certificates to mature serially in 
semi-annual equal payments over a period 
of 10 years and to bear interest at the rate 
of 2% per cent. The funds will be used 
in part payment of the purchase of 700 
box cars, 250 gondola cars, 500 hopper 
cars and 50 flat cars, the company to pay 
at least 20 per cent of the purchase price 
in cash. 

Illinois Central. — The Illinois Central 
has applied for Interstate Commerce Com- 
mission approval of a $5,000,000 loan 
which it is seeking from the Reconstruc- 
tion Finance Corporation to finance repairs 
to 51 locomotives and 11,000 freight cars. 
The loan would run for three years with 
interest at 2%4 per cent. The application 
states that the I. C. expects that the re- 
pair of the 11,000 cars will permit it to 
reduce its car-hire expenses by an amount 
sufficient to offset the charges on the loan; 
while the additional motive power made 
available by repairing the 51 locomotives 
will enable the road to handle without loss 
to competing agencies all traffic anticipated 
in the near future. 

Minneapolis & St. Louis. — The M. & 
St. L. will spend $1,210,000 in 1940 for 
improvements in addition to a regular 
maintehance expenditure of $2,925,000. 
Included in the improvements are 30 miles 
of new rails, 100 miles of new ballast, 
maintenance tools, the rebuilding of freight 
cars and locomotives and new machine 
tools. 


Minneapolis, Northfield & Southern. — 


The M. N. & S. plans to purchase thrce 
Diesel-electric locomotives for $175,000. 
New York, New Haven & Hartford. — 
The New Haven has placed orders total- 
ing $2,110,000 for rails and new equipment, 
under federal court approval of the ex- 
penditure of $2,800,000 for such purposes 
in 1940. The cost of the rolling stock 
will be covered through the issuance af 
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equipment trust certificates fur the amount 
needed and the trustees have sufficient cash 
on hand to make considerable payments on 
other equipment which they plan to buy 
next year. In addition to orders for rail, 
orders were placed with the American Lo- 
comotive Company for 10 Diesel-electric 
switching locomotives of 660 hp. each; 
with the Pullman-Standard Car Manufac- 
turing Company for 25 steel caboose cars 
to he built at Worcester, Mass., and also 
with Pullman-Standard for 250 high-side, 
50-ton coal cars. 

The New Haven now has over 1,200 
men reconditioning its rolling stock at its 
Readville, Mass., shops under a $2,000,000 
program in anticipation of possible in- 
creases in passenger and freight traffic. In 
the locomotive shops 665 men are at work 
and by the end of this year the New Haven 
expects to have over 270 locomotives, from 
the smallest to the largest, in shape for 
service at a cost of about $1,500,000. The 
first of these entered the locomotive shops 
early last December. In addition, over 250 
cars for use in passenger service are being 
rebuilt including 102 passenger coaches, 
100 baggage cars, 25 streamline coaches, 
13 mail cars, 8 combination mail-baggage 
cars and 9 diners. Many of these already 
are back in service. The freight car shops 
recently completed repairs on 207 box cars, 
and are overhauling 100 low-side coal car 
and 33 flat cars for work service. 

The Pennsylvania. — Eighty-tive steel 
coaches will be remodeled in the Altoona, 
Pa., shops of the Pennsylvania, the work 
to be started before the close of the year 
and completed by June 1. Of the 85 cars, 
25 will have the interiors constructed in 
accordance with the Pennsylvania's new 
long-distance overnight coach design. They 
will be equipped with individually adjust- 
able reclining and revolving seats for 56 
passengers and the exteriors will bc 
streamlined. The remaining 60 will con- 
form with the railroad's new interior 
coach design for through service not in- 
volving overnight travel. 

St. Louis-San Francisco—The St. L.- 
S. F. will rebuild 1,500 freight cars dur- 
ing 1940. 

St. Louis Southwestern. — The federal 
district court has authorized the expendi- 
ture of $501,658 for materials to be used 
in the construction of 100 general service 
coal cars, six flat cars, and 12 automobile 
cars, and the rebuilding of 50 flat cars. 

Wabash. — 'The Wabash will convert 
1,000 automobile cars to steel-sheathed box 
cars. The company has also asked the 
Interstate Commerce Commission for ap- 
proval of a loan and the Reconstruction 
Finance Corporation for a loan of $9,300,- 
000, of which $6,500,000 is to be applied 
to the retirement of a similar amount of 
equipment notes issued by the company to 
the R. F. C., and $2,800,000 to be applied 
to the cost of repairing and rehabilitating 
1,694 automobile box cars. 

Wheeling & Lake Erie.—The W. & L. 
E. has asked the Interstate Commerce 
Commission for authority to assume lia- 
bility for $1,200,000 of 2% per cent equip- 
ment trust certificates, series F, to be dated 
November 15, 1939, and to mature serially 
in equal annual installments on November 
15, in each of the years from 1940 to 1949, 


inclusive. The proceeds will be used to 
purchase 500 all-steel self-clearing hopper 
cars and 200 lightweight Cor-Ten steel box 
cars of 50-ton capacity. 


Mills Becomes I. C. C. Safety 
Bureau Director 


Survey N. MILLs, assistant director of 
the Interstate Commerce Commission’s Bu- 
reau of Safety since 1919, has been ap- 
pointed director to succeed W. J. Patterson, 
who has been a member of the commission 
since July 31, having been appointed by 
President Roosevelt to succeed former 
Commissioner B. H. Meyer. James S. 
Hawley, attorney in the I. C. C. Bureau 
of Safety, succeeds Mr. Mills as assistant 
director. 

Mr. Mills has been identified with 
I. C. C. safety work for 33 years, having 
been given that assignment when he joined 
the staff in 1906.- He has been in the 
employment of the Bureau of Safety con- 
tinuously since its organization in 1911. 

From 1907 unti] 1912 Mr. Mills was as- 
signed to the Block Signal and Train Con- 


S. N. Mills 


trol Board, a body of experts employed by 
the commission to investigate, conduct ex- 
perimental tests and report upon the use 
of and necessity for block signal systems. 
automatic train control devices and other 
appliances, methods and systems designed 
to promote the safety of railroad opera- 
tion. From 1912 to 1914 he was assigned 
to the Bureau of Safety to continue such 
investigations and tests, having meantime 
worked with that Bureau since its estab- 
lishment on the inauguration of its system 
of investigating railroad accidents. From 
1914 until 1919 Mr. Mills was a Bureau 
of Safety inspector engaged primarily in 
investigations and service tests of safety 
devices and systems and in investigations 
of accidents. 

It was in 1919 that the new director be- 
came assistant director of the Bureau, and 
he had been senior assistant director since 
March 1, 1934. During this post-1919 pe- 
riod Mr. Mills has frequently served a: 
acting director during absences of the di- 
rector; and during the past two years he 
supervised the preparation of rules, stand- 
ards and instructions for the installation, 
inspection, maintenance and repair of sig- 

(Continued on second left-hand page) 
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. .. HAVE PROVED THE 
SECURITY CIRCULATOR 


218 Security Circulators (157 of which 
were installed during the past 14 months) 
have been installed on 17 railroads, and 
have operated over 2⁄4 million locomo- 
tive miles in heavy, fast freight and 


passenger service. 


Some of these Circulator-equipped loco- 
motives have operated nearly 300,000 


miles. 


The Security Circulators in service have 
proved so successful that an additional 


142 Circulators are now on order. 


View illustrating the positioning of Security Cir- 
culators in an average size of locomotive firebox 
prior to installing the brick arch. 


Typical Security Circulator and brick Arch Instal- 
lation in a locomotive firebox. The small sectional 
brick are as readily applied as in an ordinary 
arch tube firebox. 


ARCH Company. INC. 


Seeurity Cireulator Division 
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nal appliances and systems recently pre- 
scribed by the commission under the Sig- 
nal Inspection Act of 1937. Also he super- 
vised the development of administrative 
practices and procedures under that 1937 
law which was one of railroad labor's 
“make-work” measures. 


D. L. & W. Seeking Shop Tools 
and Equipment 


Tue Delaware, Lackawanna & Western 
is in the market for 176 miscellaneous shop 
tools and equipment including approxi- 
mately 12 large machine tools, which will 
be installed in its locomotive shops and its 


car shops. 


Brake-Hanger Wear Blocks— 
A Correction 


Tue brake-hanger wear blocks, described 
in an illustrated article on page 396 of the 
October, 1939, Railway Mechanical En- 
gineer, were incorrectly stated to be sup- 
plied by the T-Z Railway Equipment Com- 
pany which, as a matter of fact, has never 
manufactured or sold any kind of a wear 
block for this particular service. Brake- 
hanger wear blocks of somewhat similar 
design are now widely and successfully 
used by the railroads, being supplied by 
the Illinois Railway Equipment Company, 
Chicago. 


Equipment Depreciation Orders 


EQUIPMENT depreciation rates for nine 
railroads, including the Maine Central, the 
Missouri-Kansas-Texas and the Southern, 
are prescribed by the Interstate Commerce 
Commission in a new series of sub-orders 
and modifications of previous sub-orders in 
No. 15,100, Depreciation Charges of Steam 
Railroad Companies. The composite per- 
centages, which are not prescribed rates, 
range from 2.69 per cent for the Copper 
Range to 3.68 per cent for the Smoky 
Mountain, the higher composite percentage 
of 6.21 per cent listed for the Beaver, 
Meade & Englewood being merely the pre- 
scribed rate for that road's freight cars, 
the only figure in the present modification 
of a previous sub-order applicable to the 
B. M. & E. 

The Maine Central's composite percent- 
age of 3.11 is derived from a variety of 
prescribed rates on equipment owned and 
leased. On equipment owned the pre- 
scribed rates are as follows: Steam loco- 
motives, 2.98 per cent; other locomotives, 
6.43 per cent; freight train cars, 274 per 
cent; passenger train cars, 2.54 per cent; 
work equipment, 3.46 per cent; miscel- 
laneous equipment, 20 per cent. On equip- 
ment leased from the Portland & Rumford 
Falls: Steam locomotives, 4.12 per cent; 
freight train cars, 11.83 per cent; passen- 
ger train cars, 12.3 per cent; work equip- 
ment, 3.87 per cent. On equipment leased 
from the Portland & Ogdensburg: Steam 
locomotives, 8.01 per cent; freight train 
cars, 13.8 per cent; passenger train cars, 
14.15 per cent; work equipment, 6.04 per 
cent. On equipment leased from the Euro- 
pean & North American: Steam locomo- 
tives, 8.84 per cent; freight train cars, 
12.25 per cent; passenger train cars, 12.52 
per cent; work equipment, 6.62 per cent. 

The composite percentage for the M-K-T 
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is 3.45 per cent, derived from prescribed 
rates as follows: Steam locomotives, 3.45 
per cent; freight train cars, 3.26 per cent; 
passenger train cars (owned), 3.9 per 
cent; passenger train cars (leased), 3.15 
per cent; work equipment, 4.04 per cent; 
miscellaneous equipment, 12.07 per cent. 
Prescribed rates for the Missouri-Kansas- 
Texas of Texas (composite percentage, 
3.41) are as follows: Steam locomotives, 
3.31 per cent; freight train cars, 4.93 per 
cent; passenger train cars (owned), 3.24 
per cent; passenger train cars (leased), 3.7 
per cent; work equipment (owned), 3.19 


per cent; work equipment (leased), 4.2 per 


cent; 
cent. 


miscellaneous equipment, 7.34 per 


The composite percentage for the South- 
ern is 2.99 per cent, derived from pre- 


scribed rates as follows: 


Steam locomo- 


tives, 27 per cent; freight train cars, 325 


per cent. 
equipment, 


Diesel-clectric passenger-train 
45 per cent; 


passenger-train 


equipment other than that in Diesel-electric 


trains, 25 per cent; 


2.75 per cent; 
cent; 
cent. 


floating equipment, 


work equipment, 3.15 per 
miscellaneous equipment, 


804 per 


New Equipment Orders and Inquiries Announced Since 


the Closing of the October Issue 


Locomotive ORDERS 


No. 
Road of Locos. Type of Loco. 
Boston & Maine ...... 0... eee 3 ohp, Diesel-elec 
1 tO0G hp. Diesclelec. 
Canadian National .............. 15 aeta Earn 
Canadian Pacific oo... ee ee eee W250 : Gee Rte he 
l2: — es lors oe Woh 
Central of Brazil ............-- 7 2.104 
10! alni 
Chicago & North Western....... 2: Zanit Diesel-elec. 
Chicago, Milwaukee, St. Paul & 
Pactfie* S issue Aero pep E 107 4-8- 
Ford Motor Co. aeo eran eee eee 3 Dieselelec, & switch 
Illinois Central ............20065 7 GuU-hp. Diesel-elec. 
1 Loco-hp, Diesel-elec. 
2 2.000 hp. Diesel-elec. | 
St. Louis-San Francisco.......... 10* Freight 
Sorocabana Rwy. (Brazil) ...... 4* 4-10-2 
Locomotive INQUIRIES 
No. 
Road of Locos. Type of Loco. 
Chilean State Rwys. ............ 10 4-8-2 
6 2-8-2 
FreicHt Car ORDERS 
Road No. of Cars Type of Car 
Atchison, Topeka & Santa Fe ... 1,800 40-ton box 
300 40-ton refrigerator 
100 50-ton refrigerator 
50 100-ton refrigerator 
100 70-ton flat 
50 70-ton gondola i 
200 70-ton ballast 
200 50-ton gondola 
Baltimore & Ohio............004. 500 70-ton gondola 
1,000 50-ton hopper 
500 Ox LI 
Bessemer & Lake Erie.......... 1,000 90-ton hopper 
500 50-ton gondola 
500 50-ton box 
50 Hopper 
Canadian National ............. 1,075 Box 
590 Box 
1,100 Box 
500 Flat 
Canadian Pacific ...........00005 200 Refrigerator | 
500 OX 
500 Box } 
100 Automobile 
Central of Brazil................ 100 30-ton flat 
200 30-ton box 
200 30-ton gondola 
250 Box 
150 Flat 
100 Gondola 
Chicago & Illinois Midland....... 50 Hopper 
Chicago Great Western.......... 100 50-ton flat 
Chicago, Milwaukee, St. Paul & 
Pacific 6 sid casei ood #8 ene aie es 2,000? 50-ton box 
Chicago, Rock Island & Pacific... 1,000 50-ton box 
Elgin, Joliet & Eastern........... 600 50-ton twin hopper } 
50 50-ton covered hopper 
Great Northern ........ sese 750 75-ton ore 
750 75-ton ore 
Inland Steel Co................ 50 70-ton mill-type gondola 
Lehigh & New England......... 759 70-ton hopper-bottom 
Louisiana & Arkansas........... 300 50-ton box 
Louisville & Nashville........... 600 50-ton hopper 
600 50-ton hopper 
Maine Central .............00005 10 70-ton hopper 
Nevada Consolidated Copper Co... 30 Air-dump 
Northern Pacific... 500 50-ton box } 
150 50-ton hopper 
200 Hopper 
500 Box 
500 Gondola 
50 Hopper 
100 70-ton ballast j 
St. Louis Southwestern........-. See footnote? 
Seaboard Air Line....... sess 700 50-ton box 
100 70-ton hopper 
100 50-ton flat 
Tennessee Central........ sees 65 50-ton hopper 


(Continued on next left-hand page) 


Builder 
Electro-Motive Corp. 
American Loco. Co. 
Montreal Loco. Wks. 
Canadian Loco. Co. 
Montreal Loco. Wks. 
Canadian Loco. Co. 
American Loco. Co. 
Baldwin Loco. Wks. 
Electro-Motive Corp. 


Baldwin Loco. Wks. 
General Electric Co. 


Electro-Motive Corp. 


Company shops 
American Loco. Co. 


Builder 


Builder 
Pullman-Std. Car Mfg. Co. 


General American 


Rodger Ballast 

American Car & Fdry. Co. 
American Car & Fdry. Co. 
Bethlehem Steel Co. 
Pressed Steel Car Co. 
Pullman-Std. Car Mfg. Co. 
Pressed Steel Car Co. 
Greenville Steel Car Co. 
American Car m Fdry. Co. 
Eastern Car Co. 

National Steel Car Corp. 


Canadian Car & Fdry. Co. 
National Steel Car Corp. 


Canadian Car & Fdry. Co. 
American Car & Fdry. Co. 


Pullman-Std. Car Exp. 


Pullman-Std. Car Mfg. 
Pullman-Std. Car Mfg. 


Corp. 


Co. 
Co. 


Company shops 
Pressed Steel Car Co. 


American Car & Fdry. 
Pressed Steel Car Co. 
Bethlehem Steel Co. 
General American 
American Car & Fdry. 
American Car & Fdry. 
American Car & Fdry. 
Pullman-Std. Car Mfg. Co 
American Car & Fdry. Co. 
Austin-Western Rd. Mchy. Cc 


American Car & Fdry. Cc. 


General American 
Pullman-Std. Car Mfg. Co. 
Pressed Steel Car Co. 


American Car & Fdry. Co. 


Pullman-Std. Car Mfg. Co. 
Bethlehem Steel Co. 
American Car & Fdry. Co. 
American Car & Fdry. Co. 
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Less 


Boiler Maintenance 


when the boiler feed- 


water is preheated 


at all times, and... 


| Maintenance on the 


ES J Pumping Equipment 


when it is an Elesco Exhaust 


Steam Injector, as there are no 


continuously moving parts to 


THE SUPERHEATER COMPANY 


Representative of AMERICAN THROTTLE COMPANY, INC. 


60 East 42nd Street, NEW YORK 122 S. Michigan Avenue, CHICAGO 
A71368 Canada: THE SUPERHEATER COMPANY, LTD., MONTREAL 
Superheaters * Exhaust Steam Injectors *  Feedwater Heaters * American Throttles + Pyrometers * Steam Dryers 
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New Equipment Orders and Inquiries 
(Continued from page 519) 
Freicnt-Car ORDERS 


50-ton box Mt. Vernon Car Mfg. €». 


Union Railroad Co. ............ 60 Air-dump Differential Steel Car Co. 
40 Air-dump Magor Car Corp. 
U. S. Navy Dept., Bureau of Sup- 
plies and Accounts...........-- 15 50-ton flat E 
x 50-ton box ] : : 
8 50-ton gondola í American Car & Fdry. Co. 
1 $0-ton hopper 
17 Flat Hatiner-Thrall Car Co. 
U. S. War Dept., Chief of Engi 
MOCKS: EEEF EE ohn ain Sais etwas ee 125 Tank American Car & Fdrv. Co. 
Utah Copper Chs.: cer rsy unsi 100 100-ton ore Pressed Steel Car Co. 
Youngstown & Northern......... 100 7ü-ton. gondola Magor Car Corp. 
Frrigut-Car INQUIRIFS 
Road No. of Cars Type of Car Builder 
Atchison, Topeka & Santa Fe.... Tr SO-tonm ore 
Delaware, Lackawanna & Western. suo inton box 
Suu $0-ton hopper 
100 7"-ton. gondola 
Lehigh Valley ..........-.0605- 200-300) 70-ton gondola 
Su Oton gondola 
New York, New Haven X Hartford 500-1,000 Su-ton box 


Norfolk & Western...........-4 


1,000 70-ton hopper 
Union Pacific 


S00. 000 50.ton. ballast 
PassrNGER-CaR. ORDERS 


Road No. of Cars Type of Car Builder 
Canadian Pacific... 10 Mail and express Natl. Steel Car Corp. 
Chicago & North Western........ QU. —— Ses pe enda Pullman-std. Car Mfg. Co. 
1 These locomotives will be of meter gage and will have 29am, by J24in. cylinders, 484 in. 


drivers, and will weigh 248,000 lb. in working order. ony e 

*'[he Chicago & North Western has been authorized by the federal district court to participate 
to the extent of $700,000 in the purchase of two 14-car streamlined trains, which will eost. $3,270,000, 
and which will be placed in operation between Chicago and Calitornia. Both trains will be hauled 
by three locomotive units of 2,000 hp. each to be built by the Electro-Motive Corporation, The 28 
revenue cars comprising the train will be of lightweight construction, and will be built by the Pullman- 
Standard Car Manufacturing Company. Of these 28 cars, 15 roomette double bedroom compartment, 
master bedroom and section cars will be owned by the Pullman Company, while 13 baggage, dining, 
coach and observation cars will be owned by the railroads. One train, the new Forty-Niner, will be 
owned jointly by the Chicago & North Western, the Union Pacific, and the Southern Pacific, and will 
be operated between Chicago and San Francisco. The new City of Los Angeles will be owned jointly 
by the Chicago & North Western and the Union Pacifc, and will operate between Chicago and Los 
Angeles. The present equipment of these trains will be used elsewhere. 


3 Authorized by federal district court. 
* To be constructed in 1940. 


in. and one of 1774 in. by 22 in. 
in working order. 


1 They are in addition to five now nearing completion. 
5 These locomotives will be of meter gage and will have three cylinders, two of 17t; 


in. by 24 


They will have 48- in. driving wheels and will weigh 240,000 Ib, 


* Special type .hatehway roof, hopper bottom cars for bulk cement loading. 
7 The St. Louis Southwestern has ordered from the American Car & Foundry Co., 100 car sets 
of steel underframes and superstructures and fabricated steel parts for 40-ft. convertible ballast and 


coal cars. 
and 42 ft. long. 


An order has also been placed for 56 steel underframes for flat cars of 40 tons’ capacity 


I. C. C. Organization Changes 


SEVERAL changes in the organization of 
the Interstate Commerce Commission's 
work were announced in an August 9 
notice by Secretary W. P. Bartel. Under 
the new set-up the Bureau of Valuation 
will report to Commissioner Miller instead 
of Commissioner Lee; the Bureau of In- 
formal Cases will report to Commissioner 
Lee instead of Commissioner Caskie; the 
Bureaus of Safety and Locomotive Inspec- 
tion will report to Commissioner Patterson 
instead of Commissioner Miller; and Com- 
missioner Patterson has been made a mem- 
ber of Division 3 in lieu of Commissioner 
Miller. 

Under the I. C. C's internal reorganiza- 
tion plan which became effective in July, as 
reported in the July Railway Mechanical 
Engineer, page 301, Division 3 is the one 
which administers the Safety Appliance 
and related acts, such as Locomotive In- 
spection, Transportation of Explosives; 
emergency directions as to car service; 
pooling of traffic; and the classification of 
railroad employees under the Railroad Re- 
tirement Act and the Railroad Unemploy- 
ment Insurance Act. 


Pioneer Zephyr in Collision with 
Freight Locomotive 


Tue “Pioneer Zephyr” of the Chicago, 
Burlington & Quincy, while en route from 
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Kansas City, Mo., to Omaha, Neb., on 
October 2, encountered an open switch and 
collided with a freight locomotive which 
was taking water near Napier, Mo. The 
engineman of the Zephyr was killed and 
five other trainmen were injured. The ac- 
cident occurred while the train was pass- 
ing through the yards at Napier. 


Equipment Installations and 
Orders Since January 1 


New freight cars placed in service or 
ordered by the Class I railroads in the 
first nine months this year totaled 37,757, 
according to the Association of American 
Railroads. Of that number 14,704 have 
been put in service since January 1 this 
year and 23,053 were on order on October 
1, 1939. 

Class I railroads in September placed 
orders for 16,497 new freight cars, which 
exceeded by 1,793 cars the number of new 
freight cars put in service in the first nine 
months this year. Of the total number 
for which orders were placed in Septem- 
ber, 10,774 were coal cars and 5,413 were 
box cars. Orders also were placed for 310 
new flat cars. Out of the 23,053 new 
freight cars on order, 4,835 are to be built 
in railroad shops while the remainder are 
to be constructed by private car-building 
concerns. 

New steam locomotives on order on Oc- 
tober 1, 1939, totaled 68, of which five were 


ordered in September. New electric and 
Diesel-electric locomotives on order on 
October 1 totaled 40, orders for nine hav- 
ing been placed in September. 

New steam locomotives put in service in 
the first nine months totaled 45, 13 having 
been installed in September. New electric 
and Diesel-electric locomotives put in serv- 
ice in the nine months’ period this year 
totaled 157 of which 23 were installed in 
September. 

In the figures relating to new freight 
cars on order, only those for which orders 
have actually been placed up to October 1 
this year are included. Freight cars and 
locomotives leased or otherwise acquired 
are nct included. 


Second **Mercury" Completed 


Tur New York Central will place in 
service on November 12 between Chicago 
and Detroit the second “Mercury” train 
recently completed at its Beech Grove 
shops. The present Mercury, placed in 
service between Cleveland and Detroit in 
1936, will be continued in that service. 

The new train consists of a Hudson 
type passenger locomotive, painted in the 
Mercury's dark gray color scheme, and 11 
cars, including a baggage car, six coaches. 
a dining car, a kitchen car, a lounge car 
and a parlor observation car. Although 
lighter than standard cars, they are full 
size and combine beauty with comfort and 
utility. The coaches have spacious vesti- 
bules, that are semi-circular and warmly 
colored and which make entrance and exit 
into the car with baggage much easier. 
Each coach has a smoking lounge for the 
use both of men and women passengers. 
Floors, walls and ceilings of the cars are 
insulated, while the trucks are equipped 
with roller bearings. 

Dining facilities take up the entire din- 
ing car, which seats 56 persons, while the 
kitchen is in an adjoining car. The former 
is divided by glass partitions into three 
dining rooms, the center room having ban- 
quet seats along the sides. A waiting room, 
seating six, at one end is another feature 
of this car. An electric eye operates the 
head-end door leading into the kitchen car. 

The lounge car has a semi-circular serv- 
ice bar, located midway in the car. The 
parlor observation car has a solarium with 
leather seats facing outward. 


President Brown of Johns-Man- 
ville Receives Franklin Institute 
Medal 


Lewis H. Brown, president, Johns-Man- 
ville Corporation, New York, will be 
awarded the W. M. Vermilye medal, “in 
recognition of outstanding contribution in 
the field of industrial management,” by the 
Franklin Institute, Philadelphia, Pa., on 
November 14. The first recipient of the 
award, Mr. Brown has been president of 
Johns-Manville since 1929. His selection 
is based upon the report of an advisory 
committee which includes W. L. Batt. 
chairman, president of SKF Industries; 
C. E. Brinley, president, Baldwin Locomo- 
tive Works; and R. A. Wentworth, repre- 
senting the American Society of Mechan- 
ical Engineers. 
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Orro V. Kruse has been elected a 
member of the board of directors of the 
General Steel Castings Corporation, Eddy- 


stone, Pa. Mr. Kruse is general sales 
manager of the Baldwin Locomotive 
Works. 

* 


Tur MARKHAM SurPLv Company, 310 
South Michigan avenue, Chicago, has been 
appointed railway sales representative of 
the H. K. Porter Company, Inc, Pitts- 
burgh, Pa. 

* 


Henry N. GampNER has been elected 
vice-president of the Hullson Grate Com- 
pany, Keokuk, Iowa, in charge of sales in 
the eastern territory. Mr. Gardner, who 
is located at 35 Astral avenue, Providence, 


H. N. Gardner 


R. L, was born in South Swansea, Mass., 
on April 28, 1896. He completed public 
school and business college courses at Fall 
River, Mass., and for a short time served 
the New England Steamship Company in 
clerical capacities. He then became a serv- 
ice man and salesman in the employ of the 
Packard Motor Company, Inc, at Provi- 
dence. In 1916 he entered the service of 
the New York, New Haven & Hartford 
as a locomotive fireman, advancing to loco- 
motive engineman in 1926. In September, 
1927, Mr. Gardner became service engi- 
neer of the Hulson Grate Company, and 
from 1934 until his election as vice-presi- 
dent he was special representative, sales, 
tests and service, eastern territory. 
* 


Tue Symrincton-Goutp (CORPORATION, 
Rochester, N. Y., has dissolved its wholly 
owned subsidiary, Gould Coupler Corpora- 
tion. The Depew plant will be operated as 
the Gould Coupler Works of the Syming- 
ton-Gould Corporation, with no change in 


local management. 
* 


THe LINDE Arr Propucts Company, 
the Oxweld Railroad Service Company, 
the Carbide & Carbon Chemicals Corpora- 
tion, the Union Carbide Company, the 
Electro Metallurgical Company and the 
Haynes Stellite Company, units of the 
Union Carbide & Carbon Corp., have 
moved their general publicity department 
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Supply ‘Trade Notes 


headquarters from 205 East Forty-second 
street, New York, to the Carbide & Car- 
bon building, 30 East Forty-second street, 
New York. 

* 


E. T. SCHROEDER, Syndicate Trust build- 
ing, St. Louis, Mo., has been appointed 
representative in the Southwest for the 
Valve Pilot Corporation, New York. Row- 
land S. Folk has joined the staff of the 
Valve Pilot Corporation, attached to its 
sales organization in its New York office. 

* 


R. Carson DAarzeLL has been appointed 
technical adviser of the Baltimore division 
of the Revere Copper and Brass Incor- 
porated, with headquarters at 1301 Wi- 
comico street, Baltimore, Md. 


Obituary 


CnuanrEs C. Kino, of the railroad de- 
partment of the Detroit Lubricator Com- 
pany, Detroit, Mich., died suddenly in that 
city on September 24. 

* 


W. A. Bercer, sales engineer and east- 
ern representative of W. H. Miner, Inc., 
with headquarters at Chicago, died in that 
city on October 4. 


WitLIAM G. Tawse, service engineer 
for The Superheater Company, with head- 
quarters at Chicago, died on October 5. 
Mr. Tawse was born in 1870 at Aberdeen, 
Scotland. At the age of 18 he started his 
railroad career with the Grand Trunk. In 
July, 1894, he served as a locomotive en- 
gineman on the Baltimore & Ohio, and in 
1902 was promoted to fuel supervisor. 
The following year he was transferred to 
the Chicago & Eastern Illinois as road 
foreman of engines. In January, 1911, 
Mr. Tawse joined The Superheater Com- 
pany as service engineer out of Chicago. 
In 1914 he was transferred to the Pacific 
Coast, where he continued to represent the 
company until his demise. He took a 
prominent part in the work of the Travel- 
ing Engineers’ Association and was identi- 
fied with several other associations. 

* 


ARTHUR L. HuMpuHrey, who retired as 
chairman of the executive committee of 
the Westinghouse Air Brake Company on 
December 31, 1938, died at his Edgewood 
home, Pittsburgh, Pa, on November 1, 
following a lingering illness. Compara- 
tively inactive for the past year, Mr. 
Humphrey had been identified continuously 
with the Westinghouse Air Brake Com- 
pany since his affiliation in 1903 as western 
manager, with headquarters in Chicago. 
From the general managership of the com- 
pany, which he assumed in 1905, at which 
time he moved to Pittsburgh, he rose suc- 
cessively to the position of vice-president 
and general manager in 1910; was elected 
a director in 1913, and succeeded to the 
presidency in 1919, at which time he also 
became a member of the executive com- 
mittee. In 1932 he became an executive 


director; in 1933, chairman of the board, 
and in 1936, chairman of the executive 
committee. 

Mr. Humphrey gained national prom- 
inence for his services during the World 
War. In addition to the extensive activities 
of the companies which he headed in pro- 
ducing munitions, he was industrial “staff 
expert” for Brig. Gen. C. C. Williams, 
chief of the Ordnance Department. He 
was also asmember of the Committee on 
Labor of the Council of National Defense, 
as well as a member of the War Industries 
Board and the War Resources Committee. 

Born in Buffalo, N. Y., June 12, 1860, 
Mr. Humphrey was taken when one year 
of age to the farming region of the Mid- 
west, where he attended the country schools 
of Maquoketa, Iowa, and Plattsmouth, 
Neb. He left the farm at the age of 14, 
taking a position as a drug clerk in Platts- 
mouth. In 1877 he became a machinist ap- 
prentice on the Burlington & Missouri 
River Railroad, a part of what is now 
known as the Chicago, Burlington & 
Quincy Railroad. At the age of 22 he 
organized a general machine shop and 
foundry in Seattle, Wash., which after- 
wards became the Moran Iron Works. He 
re-entered railway service and became con- 
structing division foreman of the Mojave 
division of the Central Pacific, then master 
mechanic, and later superintendent motive 
power of the Colorado Midland. He be- 
came interested in politics and was elected 
to the Colorado House of Representatives 
in 1892. Re-elected, he served as Speaker 
of the House during his second term. He 
returned to railroad service on the Colorado 


A. L. Humphrey 


& Southern in 1899 and in 1903 went to 
the Chicago & Alton as superintendent of 
motive power. This position he relin- 
quished to join the Westinghouse Air 
Brake Company in the capacity of western 
manager, with headquarters in Chicago, in 
1903. Among the many other organiza- 
tions with which Mr. Humphrey was asso- 
ciated either as a director or as an execu- 
tive were the following: Union Switch & 
Signal Company, Pittsburgh; National 
Brake & Electric Company, Milwaukee; 
Westinghouse International Brake & Sig- 
(Continued on second left-hand page) 
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YOU CAN NOT BEAT 
DIESEL OPERATION 


because 


@ Fuel costs are reduced 75 per cent and overall locomotive 
costs reduced 50 per ceni. 

@ EMC Availability has averaged 94 per cent resulting in fewer 
locomotives required to handle 24-hour operation. 

@ Diesel efficiency is uniformly high throughout entire year. 

@ EMC "Clear-View" type locomotives give superior visibility, 
permitting faster and safer switching. 

@ High starting tractive effort enables Diesels to start heavy trains 
and negotiate steep grades. 

@ Rapid and smooth acceleration and deceleration speed up 
yard movements. 

@ Exact power control at all speeds reduces coupling shocks to 
passengers and minimizes damage to cars and lading. 

@ Expensive supporting facilities such as coal docks, ash pits, 
water stations, are eliminated at fully Dieselized terminals. 

@ EMC Diesels pave the way to added economies and benefits 
resulting from cleaner, quieter and smokeless operation. 


Frequently EMC Diesel Switchers save $1000.00 per month over 
carrying and amortization charges and pay for themselves in five 
years. No other type of motive power can match these savings. 


ELECTRO -MOTIVE CORPORATION 


SUBSIDIARY OF GENERAL MOTORS LA GRANGE. ILLINOIS. U. S. A, 


nal Company; American Brake Company 
of St. Louis; American Brake Shoe & 
Foundry Company; Canadian Westing- 
house Company, Ltd., of Hamilton, Can- 
ada; Safety Car Devices Company; West- 
inghouse Pacific Coast Brake Company of 
Emeryville, Cal.; Westinghouse Traction 
Brake Company; Bendix Westinghouse 


General 


CHARLES J. Scupper, chief of motive 
power of the Delaware, Lackawanna & 
Western, with headquarters at Scranton, 
Pa., has been relieved of the duties of that 
position at his own request and has been 
appointed consulting engineer of motive 
power. Mr. Scudder was born at Saginaw, 
Mich., on September 21, 1873, and entered 
railway service in 1888 as a machinist ap- 


Charles J. Scudder 


prentice on the Flint & Pere Marquette 
(Pere Marquette). In 1898, he became 
machinist on the Detroit, Grand Rapids & 
Western (Pere Marquette) at Ionia, Mich., 
and in 1906, became master mechanic on 
the Cincinnati, Hamilton & Dayton (Bal- 
timore & Ohio) at Cincinnati, Ohio. Mr. 
Scudder was appointed general foreman, 
Pere Marquette, at Chicago, in 1908; 
superintendent shops at Saginaw, Mich., in 
1909; and master mechanic in 1910. In 
1911 he became a locomotive inspector of 
the Interstate Commerce Commission and 
in 1917 was appointed supervisor of equip- 
ment, United States Railroad Administra- 
tion. Mr. Scudder was appointed super- 
intendent of shops for the Delaware, 
Lackawanna & Western at Scranton, Pa., 
in 1919 and became superintendent motive 
power and equipment at Scranton in 1923. 
He has been chief of motive power since 
1936. 


O. J. Protz, assistant master mechanic 
on the Chicago & North Western at Clin- 
ton, Iowa, has been promoted to superin- 
tendent of the locomotive and car shops 
at Chicago, succeeding George H. Logan, 
who has retired. 


Epwarp E. Root, assistant chief of mo- 
tive power of the Delaware, Lackawanna 
& Western, has been appointed chief of 
motive power, succeeding Charles J. Scud- 


Automotive Air Brake Company ; Westing- 
house Electric & Manufacturing Company ; 
Wilmerding Corporation; trustee of the 
University of Pittsburgh. 

* 


Ernest A. LeBeau, representative of 
the Chicago Railway Equipment Company, 
with headquarters at Chicago, died in that 


Personal Mention 


biographical sketch of his railway career, 
were published in the July Railway Me- 
chanical Engineer when he became assist- 
ant chief of motive power. 


J. P. Becker, master mechanic of the 
Chicago Great Western at Oelwein, Iowa, 
has been appointed assistant to superin- 
tendent of motive power, with headquar- 
ters at Oelwein. Mr. Becker, in this 
newly-created position, will have jurisdic- 
tion over matters pertaining to general 
locomotive inspection, design, standards and 
tests. 


Jose Morates SANCHEZ, superintendent 
of motive power and machinery of the 
Southern Pacific of Mexico, with head- 
quarters at Empalme, Son., Mex., has re- 
signed to return to his former position of 
assistant general superintendent of motive 
power and machinery of the National Rail- 
ways of Mexico, with headquarters at 
Mexico, D. F. 


Master Mechanics and 
Road Foremen 


A. W. Byron, master mechanic of the 
Pennsylvania at West Philadelphia, Pa., 
has been transferred to Wilmington, Del., 
and will succeed C. O. Shull. 


C. T. Hunt, assistant master mechanic 
of the Pennsylvania at Mingo Junction, 
Ohio, has been appointed master mechanic 
at West Philadelphia, Pa., succeeding A. 
W. Byron. 


C. O. SHULL, master mechanic of the 
Pennsylvania at Wilmington, Del, has 
been transferred to a similar position at 
Juniata, Pa. Mr. Shull was born on Feb- 
ruary 9, 1894, at Williamsport, Pa. He 
graduated from Cornell University in 1917. 
He began his railway service on August 5, 
1909, being employed consecutively by the 
Pennsylvania as messenger, shop hand, ap- 
prentice, motive-power inspector, general 
foreman and assistant master mechanic. 
He then became successively master mech- 
anic at Sharpsburg, Chicago, Pitcairn and 
Wilmington. His transfer to Wilmington 
was announced in the August issue. 


Car Department 


K. H. CARPENTER, general car inspector 
of the Delaware, Lackawanna & Western 
at Scranton, Pa., has been appointed assist- 
ant superintendent of the car department 
with the same headquarters. The position 
of general car inspector has been abolished. 


H. C. FrsHer, foreman of the passenger 
car shop of the Norfolk & Western, has 


der. A photograph of Mr. Root and a been appointed superintendent of the car 
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city on October l. 
since January. 


He had been ailing 


FREDERICK C. CAMERON, until recently 
assistant director of sales at the Corning 
Glass Works, Corning. N. Y., died on 
September 29, at his home in Corning, 
after an extended illness. 


department, with headquarters at Roanoke, 
Va. succeeding S. P. Seifert, retired. 


Crescencio NEavEs has been appointed 
master car builder of the National Rail- 
ways of Mexico, succeeding Pedro Con- 
treras, who has retired. 


S. P. SEIFERT, superintendent of the car 
department of the Norfolk & Western at 
Roanoke, Va., has retired. Mr. Seifert 
entered the service of the Norfolk & 
Western in 1891 as a car builder. Two 
years later, he became gang foreman in 
the car department. He then served suc- 
cessively as assistant foreman, supervisor, 
and superintendent. For 21 years of his 
almost half-century service with the N. 
& W., Mr. Seifert was superintendent of 
the car department. 


P. H. MircHe ti, master car builder of 
the Delaware, Lackawanna & Western, has 
been appointed superintendent car depart- 
ment, with headquarters at Scranton, Pa. 
Mr. Mitchell was born at Prescott, Ark. 
He entered railroad service as a car re- 
pairman with the Prescott & Northwestern 
and subsequently was employed as a car 
foreman on the Memphis, Dallas & Gulf 
(now part of the Graysonia, Nashville & 
Ashdown and the Murfreesboro-Nashville) 
at Nashville, Ark. Leaving that company 


P. H. Mitchell 


Mr. Mitchell entered the employ of the 
San Antonio, Uvalde & Gulf as air-brake 
inspector and steam-heat supervisor, later 
returning to the Memphis, Dallas & Gulf 
as master car builder. He was general 
car inspector of the Texas & Pacific, at 
Dallas, Tex., prior to entering the service 
of the Delaware, Lackawanna & Western 
in 1936. Mr. Mitchell served as general 
car inspector of the Lackawanna at Scran- 
ton until March, 1938, when he was ap- 
pointed master car builder, a position whick 
has now been abolished. 
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balanced arrangement 


on a large one-level spring seat. Because of their ac- 


cessibility, changing the springs is easy and simple. OVER 65,000 CAR 
Accessibility applies to shimming, too...a sim- SETS OF SELF- 

ple rectangular shim can be slipped in above each Me 

top spring plate when necessary. ORDERED 


Quick inspection is another advantage that arises 
from the standard spring and bolster arrangement 
of the Self-Aligning Truck. 
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Experience with Diesel-Electric Locomotives in 


Seaboard Florida Service’ 


Tue Seaboard Air Line recently placed nine 2,000 hp. 
Diesel-electric locomotive units in service on the “Orange 
Blossom Special" between Washington, D. C., and 
Miami, Fla. This service, in conjunction with that of 
the Pennsylvania Railroad, provides continuous electric 
operation for the entire distance New York to Miami. 

The mileage between Washington and Miami is 1,145 
making a round trip of 2,290 miles. The schedule was 
such that the Orange Blossom Special left Washington 
at 6:10 p. m. and arrived at Miami at 3:40 p. m. the 
following day. This gave a layover at Washington of 
approximately seven hours and a layover at Miami of 
approximately 2017 hours. It was, therefore, decided 
that the main maintenance point should be at the 
southern end of the run; the Seaboard's maintenance 
point being at Hialeah, 3.6 miles from Miami station. 

With this schedule it was anticipated that sufficient 
time would be available at Miami for the necessary 
maintenance to enable us to obtain 100 per cent avail- 
ability on the locomotives. From the engineering data, 
it was decided to increase the Orange Blossom Special 
to 15 cars. Previously this was a 12-car steam train 
out of Washington. 


A Typical Run 


I should like to outline a trip from Washington to 
Miami and return, pointing out en route the various 
facilities set up for maintaining the service. We leave 
Washington at 6:10 p. m. (say Monday) traveling over 
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the R., F. & P. tracks to Richmond, Va. This is a 
distance of 116 miles. At Richmond we change crews 
and pass onto the main line of the Seaboard. 

Shortly after midnight we reach Hamlet, N. C., our 
first service stop, a distance of 370 miles from Wash- 
ington. At this point we take aboard fuel oil and water 
from overhead tanks and ice and water the train, the 
layover being 10 minutes. The water we take aboard 
the Diesel locomotives is for the steam generators which 
maintain steam pressure for heating the train. 

We reach our next service stop, Wildwood, Fla. (a 
distance of 496 miles from Hamlet) shortly before noon, 
Tuesday, where we again take fuel oil and water from 
overhead tanks and ice and water the train. We arrive 
in Miami at 3:40 p. m. 

The train is immediately taken to our shop at Hialeah 
for inspection and regular routine maintenance. The 
equipment is first placed on the coach cleaning tracks 
and the Diesel locomotives are then moved over an elec- 
tric lighted inspection pit of sufficient length to accom- 
modate three locomotive units. 

Our schedule of inspection and maintenance has been 
organized as a result of experience since these locomo- 
tives were introduced on the railroad and, of course, 
may have to be altered as conditions justify. The pres- 
ent procedure is as follows: 

When the locomotives reach the inspection pit, the 
first operation is to vacuum clean the interior, especially 
around the engines. By this, I mean that all crevices 
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and cracks where dust or dirt might collect are given 
thorough attention. We have found by experience that 
cleanliness of the interior of the locomotive is a most 
important factor in satisfactory operation. 

While the interior cleaning is being done, exterior 
and underneath inspection is given, at which time trac- 
tion motor brushes and commutators are examined for 
wear and all other underneath parts are carefully checked 
and lubricated with clean grease or oil. The draft gear 
is also inspected; the air brake piston travel adjusted as 


needed, and the train control and air brake equipment are 


tested. 

After the engine room has been thoroughly cleaned, 
mechanics check the condition of generator brushes and 
commutators, relays, contactors, fans and fan belts and 
renew, clean and lubricate such parts as require it. The 
engine air box cover plates are removed to enable an 
inspection of pistons and piston rings, connecting rods, 
and connecting rod bearings. Samples of oil from the 
engine are taken and checked hoth for cleanliness and 
quality of the lubricant. Air filters, lubricating oil, and 
fuel oil filters are removed, cleaned and replaced. 

The steam generators (used for train heating) are 
also inspected and tested at this time and cleaned, if 
necessary. 


Maintenance Shop Facilities 


To facilitate wheel and traction motor changes, we 
have installed at one end of the inspection pit a horse- 
shoe-type drop table. enabling the dropping of one pair 
of wheels or the entire 6-wheel truck. This facility is 
unique in that no jacks are needed to raise or support 
the locomotive while a wheel change is being made. 

The Diesel locomotive repair shop, storeroom and oil- 
room are located in one building, 20 feet by 150 feet. 
close to and parallel with the inspection pit, and parti- 
tioned to separate the departments. The repair shop 
contains 1.700 sq. ft. of floor space and is equipped with 
a small drill press, valve grinder and combination emery 
and buffer wheel stand (all electrically driven), also a 
40-ton arbor press (hand operated), and suitable assort- 
ment of small tools peculiar to this work. 

The oilroom contains 480 sq. ft. of floor space and 
here are installed small rotary pumps for handling clean 
lubricating oil from the storage tank (located outside the 
building) direct to the oil tanks aboard the locomotives. 
or for emptying the dirty oil tank (which is located 
underground) and into which all dirty crank case oil is 
drained direct from the Diesel engines when oil changes 
are made. This room also contains an oil purifier (ca- 
pacity 75 gallons per 75 minutes) which was recentlv 
installed. and from which we hope to obtain substantial 
savings in the cost of lubricating oil. 

The remaining 820 sq. ft. of floor space in this build- 
ing is set aside for the storage of various small repair 
parts for Diesel locomotives. 


The Return Trip 


The following day the Orange Blossom Special de- 
parts from Miami at 1:20 p. m. for New York. The 
first service stop out of Miami is Wildwood, Fla., where 
we take on fuel oil and water. Wildwood is 279 miles 
from Miami; making 558 miles since the last refueling. 
The next service stop is at Hamlet, N. C., where fuel 
and water are taken on again while the train is being 
iced and watered. 

Arriving at Washington, D. C., the following morning 
at 11:00 o'clock, the Diesel locomotive is cut off and 
taken to the enginehouse of the Washington Terminal 
Company for inspection ; no routine maintenance is done 
at this point. 
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During last winter, on this schedule, these locomotives 
gave an availability of 100 per cent for the service to 
which they were assigned. 

Engine crews were changed at Richmond, Va., John- 
son Street (Raleigh, N. C.), Columbia, S. C., West 
Savannah (Savannah, Ga.) and Baldwin, Fla., in both 
directions, and at those points, we have emergency water 
stations at which water can be taken, if necessary, in 
extremely cold weather. 

A Diesel locomotive attendant, selected from the ranks 
of the shopmen, who has been given special training 
was constantly on duty in the engine room and was able 
quickly to detect and to correct unusual conditions which. 
if allowed to continue, might eventually result in serious 
trouble and delay. 

A small assortment of repair parts is carried aboard 
each set of units. Pistons and liners can be renewed and 
other repairs made en route, greatly contributing to the 
satisfactory performance of these locomotives. 


Other Train Service 


At the close of the wiriter season, April 16, the Diesel 
locomotives immediately were transferred to the South- 
ern States Special, and portions of the runs of the Cot- 
ton States Special and The Robert E. Lee trains; re- 
placing steam power. Their northern layover was 
changed from Washington, D. C. to Richmond, Va. 
which arrangement will remain in effect until December 
15, when the Orange Blossom Special will be restored 
and the Diesels returned to this train for the winter 
months. 

The Southern States Special, insofar as the locomo- 
tives are concerned, originates at Miami. Two Diesel 
units are used as a locomotive for this train on the run 
to Richmond. A layover of 914 hours is available at 
Richmond for any servicing which might be required. 
The locomotive is then dispatched on the Southern States 
Special as far as Hamlet, N. C., where it is detached 
and placed on the Cotton States Special for Atlanta, Ga. 
The layover at Atlanta is 6 hours 50 minutes, after which 
time it is used on The Robert E. Lee back to Hamlet and 
there placed on the Southern States Special for Miami. 

By this arrangement, we are able to return each loco- 
motive every fourth day to the Diesel shop at Hieleah 
for routine inspection and maintenance as previously out- 
lined. 

Crew change, fueling and watering points are the 
same as was in effect during the winter season. 

Prior to running the Diesels out of Richmond we had 
no facilities at that point except those which were being 
used for steam power. It has been our policy to divorce 
the operation of Diesel locomotives from that of steam 
for many reasons; therefore, with this purpose in view. 
new Diesel facilities were provided. The consist of these 
shop facilities was given earlier in this paper. 


Why the Seaboard Uses Diesels 


Perhaps many of you wonder why the Seaboard de- 
cided to make use of this class of equipment. I believe 
you will agree the primary consideration of all railroads 
today is to increase business. An increase in business 
means an increase in revenue. In this particular case. 
we are talking of passenger equipment, therefore the 
primary consideration becomes that of increasing the 
number of passengers using our facilities. In the study 
of other railroads using Diesel equipment, we found that. 
even when schedule times were not reduced, traffic in- 
creased when Diesel locomotives were used. In our 
particular case, engineering data assured us we could 
reduce our running time between Richmond and Miami 
approximately three hours and between Miami and Rich- 
mond approximately four hours. With this new schedule 
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and Diesel equipment, and an increase of two cars per 
train, we naturally anticipated some increase in business. 

Our engineering studies also indicated that our operat- 
ing costs on this new reduced-time schedule should not 
increase; on the contrary all indications were that these 
costs should be reduced. Engineering data we can rea- 
sonably rely upon, but increase in passengers and rev- 
enue is, naturally, problematical. 

The analysis of the 1938-39 season, as compared with 
1937-38 shows an increase in passengers of 64.2 per cent. 
The operating costs to the railway were substantially 
redüced. 

The popularity of Diesel locomotives in passenger train 
service throughout the territory served by the Seaboard 
is unquestioned and even though they have now been in 
service slightly over one year, the interest of the travel- 
ing public and employees alike shows no sign of abat- 
ing. This, in my opinion, is due to several reasons, 
some of which I shall mention briefly as follows: 

(1) Safer operation, due to perfect visibility from the 
engineer's comfortable station at the extreme front of the 
locomotive and to his easy access to all vital operating 
devices—such as throttle, air brake, whistle, bell, etc. 

(2) Smoother handling. Because of the electric trans- 
mission on these locomotives, the full horsepower is avail- 
able for starting and at the lower speeds, which means 
that they are much better able to start heavy trains 
smoothly and rapidly. This advantage of the Diesel 
locomotive also enables it to ascend grades more rapidly 
and makes it unnecessary to run at excessive speeds on 
descending grades; all of which tends to make for higher 
sustained speed, resulting in more satisfactory train 
handling. 

(3) Cleanliness. Elimination of smoke, soot and cin- 
ders common to steam power. 

There are some other interesting facts concerning the 
operation of this equipment which I would like to in- 
clude. Our decision to purchase Diesel equipment was 
- made at the time the builder (Electro-Motive Corpora- 
tion, La Grange, Ill.) was changing models. New en- 
gines were available and also new electrical transmission 
equipment. This equipment had not been placed in 
service when our order was entered, therefore, when our 
nine 2,000 hp. units were delivered, they were the first 
of their model, and the builder naturally anticipated some 
minor troubles. Our railway, therefore, became more 
or less an actual laboratory for the proving of this equip- 
ment. The builder sent several men to stay and correct 
any defects that might have crept into the equipment dur- 
ing design and manufacture, which only actual use in 
service would bring to light. As anticipated, certain 
minor corrections were made, the expense being assumed 
by the builder. Their service men remained with us for 
several months. 

Prior to the delivery of the equipment, we sent eight 
of our shopmen to the builder's training school. These 
men received fundamental training but naturally they 
were not sufficiently qualified to cope with all problems 
of actual service. Having worked with the builder's 
service men, our men are now better qualified to cope 
with any operating problems. As a result, we believe 
future maintenance should be reduced. 

Our experience with Diesel equipment has been such 
that we have entered an order for nine additional 2,000 
hp. units, which will permit us to extend the use of 
Diesels to the West Coast Orange Blossom Special be- 
tween Washington, D. C. and St, Petersburg. Fla., the 
coming winter season. This wil be a 12-car train, 
operated with 2 units, replacing steam power. With this 
new equipment, we are reducing the schedule 177 hours 
as compared with last season. 
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Plans for the operation of the East Coast Orange 
Blossom Special provide for the use of three units per 
locomotive (6,000 hp.), the same as last winter, but 
for an increase from 15 cars to 16. The weight of this 
train will be 647 lb. per hp. Fuel consumption will be 
approximately 4 gallons per train-mile; according to our 
present performance, 17.6 miles per gallon of lubricating 
oil will be obtained. 


Conclusion 


Up to this point I have been referring to conventional 
Pullman car trains which are, or will be, handled by 
Diesel locomotives. I should now like to say a few words 
about our Silver Meteor which, since last February, has 
been running every third day from New York to Miami 
and St. Petersburg, Fla. The Silver Meteor is a seven- 
car, stainless steel, de luxe coach train, weighing 528 Ib. 
per hp. This train splits at Wildwood, Fla., a portion 
going to Miami, the remainder to St. Petersburg. North- 
bound, the train is again consolidated at Wildwood and 
continues to New York. The motive power used between 
Washington and Miami is only one 2,000 hp. Diesel unit, 
acquired last February for this train. Figures for the 
first seven months show an average fuel consumption of 
1.3 gallons per train-mile while 54.7 miles were obtained 
per gallon of lubricating oil. The run between Wildwood 
and St. Petersburg is protected with one 600 hp. unit. 

With the purchase this Fall of more Diesels and two 
additional stainless steel, de luxe coach trains, we shall 
have daily service (beginning about December 1) with 
the Silver Meteor between New York and Miami and 
service every third day between New York and St. 
Petersburg, Fla. The schedule will be 25 hours or less 
between New York and Miami and 24 hours or less be- 
tween New York and St. Petersburg. 

Our experience with Diesel locomotives has proved 
satisfactory. We would not have increased our Diesel 
fleet had we harbored doubt that economy and efficiency 
would be obtained. Perhaps our confidence in the de- 
pendability of this equipment will be impressive when 
I explain that not a Diesel unit now owned or on order 
is for stand-by protection. We have a regular and defi- 
nite assignment in view for every unit. 


Discussion 


W. G. Knight (Bangor & Aroostook) : While we have 
no Diesels we have followed the improvements of the 
Diesel. However, we have a problem that is peculiar to 
our line. We use the most powerful switching locomo- 
tives in New England, except such Mallet types as are 
used in hump service. These locomotives not only do 
heavy switching but are used as pushers about one-fourth 
of the time. The grades over which these locomotives 
operate are semi-momentum, that is, a fairly high speed 
must be obtained at the foot of the grade. 

In acquiring these speeds the principal engine with a 
fairly large wheel develops a high horsepower while the 
steam switching engine with smaller wheels increases its 
developed horsepower up until it reaches a piston speed 
of 1.000 feet per minute. This is never attained, how- 
ever, in our service. 

If we were to use a Diesel to perform this service, a 
study of the horsepower curves would show a decided 
reduction of available horsepower within the operating 
ranges and, of course, a higher demand on the leading 
engine, which could not move the train load over the 
grade because of the lower horsepower output of the 
Diesel in the higher ranges of speed. 

For all switching speeds up to 6 m.p.h. a 1.200-hp. 
Diesel electric locomotive delivers higher torque and can 
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accelerate maximum tonnage more rapidly than can a 
steam locomotive of 2,100 hp. Its superiority over a 
steam locomotive of 1,500-hp. extends to a speed of 7 
m.p.h. and over a 1,300-hp. steam locomotive to 11 m.p.h. 
The corresponding Diesel advantages at low speeds over 
steam characteristics in much larger locomotives are ap- 
parent both in 900-hp. and 600-hp. Diesels. 

The real reason for the use of Diesel locomotives is 
that of their cost of operation. Such locomotives may 
have a better appearance, may be cleaner, and their char- 
acteristics may be an improvement over those of steam 
motive power, but, unless they save money, they will 
not be used. Fortunately, operating statistics are now 
available which bear out the predictions of the designers 
that their operation is more economical than that of 
steam, and especially is this true of switching locomotives 
when used for switching service only. 

E. G. Ringberg (B. & M.): The Diesel engine has 
made rapid inroads into the field of railroad transporta- 
tion and particularly in switching and yard service. In 
turning to the new equipment pages of the weekly issues 


of the Railway Age and other railroad publications, one 


seldom sees any reference to the conventional 0-6-0 and 
0-8-0 steam switching locomotives. Today most rail- 
roads are buying Diesel-electric locomotives of 600 hp. 
and up for switching service. 

Under most operating and fuel conditions, the steam 
switching locomotive must be removed from service 
earlier than necessary and must go to the nearest engine 
house for servicing. This means added expense, delays. 
and the accumulation during the life of the locomotive 
of considerable unproductive mileage between the engine- 
house and classification yard or point of switching. The 
oil-electric switching locomotive has today practically an 
85 to 90 per cent. and upward availability factor whi.’ 
means that the engine can be utilized nearly the full 
24-hr. day without serious interruption. Inspection and 
other required attention can be rendered during the 
crew’s lunch periods and refueling can be readily ac- 
complished providing such facilities are conveniently 
located. 

Inherent in the speed-horsepower curve of the oil- 
electric engine itself is the ability of the unit as a whole 
to give constant maximum horsepower throughout the 
normal operating speeds for which the engine is de- 
signed, whereas in the steam locomotive, either for 
switching or road service, maximum horsepower must 
be associated with a single specified speed or within a 
narrow range of specified speeds usually well above nor- 
mal switching requirements. This characteristic is a 
decided advantage for switching, particularly for heavy- 
tonnage, long-grade operations and the only limitation 
is the ability of the electric transmission to carry the 
heavy currents for the required period of time. 

In the Diesel engine we have excellent visibility which 
cannot possibly be reproduced in the steam locomotive. 
Low fuel costs and low standby costs are made possible 
through the burning of low-grade fuels and the facility 
of shutting off the engine completely during long wait- 
ing periods. Reduced maintenance costs are becoming 
more and more favorable for the oil-electric locomotive 
as increased number of units are placed in operation. We 
have also short wheel bases and the unit carries its own 
fuel which adds weight, improves adhesion, and elimi- 
nates the necessity of trailing a tender with coal and 
water. Last but not least, Diesel locomotives eliminate 
the smoke nuisance around congested and city areas 
which is always a source of contention among public 
authorities. The railroads are trying many devices on 
steam locomotives in the interest of smoke abatement 
and some success has been gained in this direction. 
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In both passenger and freight service, particularly in 
passenger service, the oil-electric locomotive is rapidly 
finding its place in lightweight, high-speed, streamline 
trains, such as the Orange Blossom Special operated by 
the Seaboard Air Line Railroad. The success of these 
operations is a matter of economics and the more oí 
these units we build and the wider their scope of op- 
eration, the sooner will we accumulate more definite 
statistics. which may or may not confirm our findings 
and hopes of today. 

One of the advantages of Diesel locomotive operation 
in road service is the elimination of the hammer blow on 
the driving wheels, which on the steam locomotives is 
a factor detrimental not only to the locomotive itself but 
to the roadbed and bridge structures over which they 
travel. The driving wheels of a Diesel locomotive can 
be statically and dynamically balanced and smooth torque 
and rotation is insured. "This is not always possible in 
a steam locomotive, particularly on freight locomotives 
where small driving-wheel diameters are involved and 
only a small percentage of the reciprocating weights can 
be counterbalanced. 

I am not attempting to convey the idea that the oil- 
electric locomotive will in the future, completely supplant 
the steam locomotive in road service. The oil-electric 
locomotive as far as capacity is concerned, cannot ac- 
complish any more than the steam locomotive and there 
are a good many factors still favorable to steam locomo- 
tive operation. The steam locomotive is going through 
stages of developments in the field of high-pressure 
boilers, improved steam distribution, economy devices 
and lately the turbo-electric locomotive is making a bid. 
In the final analysis, in my opinion, it will be a matter 
of arithmetic in economics; and the designs that will 
give speed, comfort, luxury and safety most economic- 
ally, will survive. 

E. K. Bloss (B. & M): While our largest Diesel- 
operated train is a three-car train and while our greatest 
horsepower in one unit is 800, we actually are operating 
about 11,000 hp., and so far we have operated about 
3,000,000 miles. That should give us a background on 
which to decide whether Diesels are any good or not. 

The Diesel-electric lends itself beautifully to switching 
service. On the other hand, when it is put into switch- 
ing service, it is a wheelbarrow. There is no glamor ; 
no romance. And you have one fine time trying to get 
the tools and parts that Mr. Roy says are necessary for 
these Diesel engines when you put them into this wheel- 
barrow service. If you could paint them bright orange 
and lavender and stretch them out to 6,000 hp., you 
could get get some of the things you want. But when 
you put them out in a freight yard, they are just another 
thing out in the freight yard and to be really useful you 
ought to be able to fix them with a piece of bailing wire 
and an alligator wrench. 

As to road engines, I think one point that should be 
mentioned, is the fact that unless a road engine, which 
costs a lot of money, can be used most of the time, it 
does not justify itself economically. In order to use it a 
substantial portion of the time, you have to run it a lot 
of miles. The round trip that Mr. Roy told us about is 
2.290 miles. We have done a lot of figuring in the last 
five years, since we got the Flying Yankee, to determine 
where we could get another run that involved as much as 
735 miles. 

That is a problem here in this congested territorv. and 
I think a good many people who just give it casual con- 
sideration, feel that we are slipping behind. Don't for- 
get that the Flying Yankee was the second Diesel-pow- 
ered train. We were right in the game at the beginning. 
Then everybody else’ plowed into it and went away 
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ahead of us, and now we have reads with nine 2,000-hp. 
locomotives. We could go ahead with them, too. if we 
only had some place to run them. (Applause. ) 

K. Cartwright (N. Y. N. H. & H.): There is one 
statement in Mr. Roy’s paper that is absolutely true, and 
I believe it is the principal reason for the rapid spread 
of the Diesel-electric locomotive in main-line passenger 
service. 

Mr. Roy. said that one of the reasons why they chose 
the Diesel for this service on the Seaboard was the pub- 
lic appeal. The proponents of the Diesel locomotive have 
done a 100 per cent job in selling the Diesel locomotive 
to the public. I believe that to the general public today 
the Diesel locomotive is synonymous with speed, power, 
comfort and smooth riding. I am afraid that our steam 
locomotive friends have been a little bit asleep at the 
switch in that respect. 

I do feel, however, that a modern, well-designed steam 
locomotive will compare very favorably with a Diesel 
on runs up to approximately 1,000 miles. There is no 
question that there is a very definite field for the Diesel 
in main-line passenger service when you get into long 
runs where a steam locomotive has to be taken off the 
train, serviced, the fire cleaned, and so forth. The Diesel 
can be refueled en route and go right through. 

Unless you have a particularly bad grade of coal on 
a modern steam locomotive, there is no trouble in mak- 
ing runs of 800 to 1,000 miles. 

I have been trying for a long time to find out what 
it costs to maintain a Diesel locomotive of 4,000 hp. in 
main-line passenger service, and I have not yet been able 
to find that out. 

Last June, at the annual meeting of the A. A. R., 
Mechanical Division, in discussing the report on Diesel- 
electrics, a few of the men started to take their hair 
down and tell the truth. but they stopped before they got 
very far. 

We haven't any direct comparison to go bv on the 
New Haven. The only thing we can say is this: We 
have a Diesel train, the Comet ; an 800 horsepower unit. 
This morning I jotted down some figures. It so hap- 
pens that we have some new steam locomotives on the 
New Haven with a nominal horsepower of about 3,800. 
It is a coincidence that those steam locomotives make 
a yearly mileage which is very closely comparable to the 
yearly mileage of this Diesel train. 

In the first year's operation of the Diesel train, when 
it made,133,000 miles, the maintenance cost of the power 
plant and motor trucks was 9.5 cents a mile. The first 
year's operation of one of these new steam locomotives. 
when it made 131,000 niles, showed a maintenance cost 
for the steam locomotive of 8.0 cents a mile. And that 
was a 3,800-hp. locomotive against an 800-hp. Diesel. 

When the Diesel train got up to 260,000 miles in the 
second year's operation, the cost of maintaining the 
power plant was 11.1 cents a mile. The maintenance 
cost of the steam locomotive, with similar mileage, was 
9.4 cents a mile. 

In the third year's operation of the Diesel train, with 

395,000 miles, the cost was 12.7 cents a mile. The steam 
locomotive has not been in service long enough to reach 
that mileage, but the cost curve projected looks as if it 
would be about 11.8 cents a mile when it gets up to that 
approximate mileage. 
_ I am certain that if we had a 4,000-hp. Diesel in main- 
line passenger service on the New Haven between New 
Haven and Boston, which would be required to do the 
work that these steam locomotives do, it would cost us 
considerably more to maintain that than it costs to main- 
tain a steam locomotive. 

I do not mean to sav that the Diesel locomotive is 
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going to cost more to maintain than the steam loco- 
motive in all cases, but I want to point out that the 
popular conception with regard to the Diesel locomotive 
is a mistake. Its operation is very definitely a question 
of economics and operating conditions. Although there 
are many cases where the Diesel gives an ideal solution, 
I believe there are just as many cases where the steam 
locomotive, for a long time to come, will prove the 
equal of the Diesel. 

Prof. W. J. Cunningham (Harvard Univ.) : I under- 
stand it to be a fact that on a horsepower basis a Diesel 
locomotive costs four times as much as a steam locomotive. 
On the horsepower basis, that means four times as much 
interest, four times as much depreciation, and we do 
not know yet what the depreciation is. The Diesel has 
not gone through a cycle of life, and we have not any 
mortality table on which to base a rate of depreciation. 

Old man economics comes into this and, while there 
isn't any doubt whatever about the advantages which 
Mr. Roy has stated for the Diesel, its high availability 
for service and the many conveniences that go with it, 
better riding qualities, less stress in the track, we have 
not had an answer yet as to what those advantages cost 
as compared with steam. 

Mr. Bloss referred to the Diesel switchers. I know 
in a specific case that the Diesel doesn't stand any show 
whatever in comparison with steam locomotives unless 
they can be used at least two switching shifts a day. 
You have to have 16 hours of service in order to take 
care of the higher first cost, that first cost involving the 
interest charges and depreciation. 

That is the thing that stares those in the face who 
have to pass on the policy as to whether or not a Diesel 
shall be employed. Many people say that the New 
Haven is old fashioned, that it ought to have Diesel 
trains between New York and Boston. But I am doubt- 
ful that they can support a proposition of that kind 
with a true recognition of all of the economic factors. 
They have not yet figured it out. Maybe they will some 
time, You couldn't get enough operating mileage be- 
tween New York and Boston to justify it. If I under- 
stand Mr. Bloss correctly, he cannot find another place 
where the Flying Yankee could make 700 or 800 miles 
per day. 

I think that motive power men should give more 
attention to the economic side. Because I have been 
representing the savings banks and the bondholders in 
the New Haven reorganization, I have to think more 
about the economics of the situation. 

Mr. Roy: The answer to you, Professor Cunning- 
ham, so far as the Seaboard is concerned, is that these 
locomotives have now made over 200,000 miles. The 
engine that was bought last February for the Silver 
Meteor, has made 185,000 miles up to September 1 and 
has been out of service 10 days. 

Of course, we have only had these Diesels for approxi- 
mately a year, and they have made 1,902,000 miles. The 
maintenance cost per mile from December, 1938, to Sep- 
tember, 1939, is 6 cents. The operating cost per mile 
between December, 1938 and September, 1939, is 8.3 
E which makes a total of slightly over 14 cents per 
mile. 

A. W. Munster (B. & M.) : There are just two things 
that I would like to emphasize—I feel that Mr. Bloss 
failed to emphasize as strongly as he should the necessity 
for proper shop facilities and tools for the maintenance 
of Diesels, whether they are switch or road engines. 
Furthermore, emphasis should be laid on the necessity 
for an organization with sufficient training for men who 
are responsible for keeping Diesels in service. 

(Continued on page 533) 
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Designing fer 


High Tensile Steels’ 


Elastic Stability 


Tue advent of high-tensile steels into modern struc- 
tures has raised important problems for engineers in 
dealing with the buckling tendencies, or clastic instability 
of thin flat plates. This subject has heen extensively 
studied by the aircraft industry and a very considerable 
literature is to be found in the Technical Notes and 
Memoranda of the National Advisory Committee for 
Acronautics. The book by S. ‘Timoshenko, entitled 
Theory of Elastic Stability, is an invaluable aid to any 
engineer who is deeply concerned with design problems 
in light-weight construction. 

The approach to problems of stability is that of de- 
termining the critical load or unit stress at which buck- 
ling is imminent. It is not the intent of this paper to 
discuss the fundamental derivations but rather to pre- 
sent some of the resulting formulas, together with charts 
and diagrams, that will be of practical assistance to en- 
gineers. 

The buckling of a flat plate, forming a component 
part of a member, (in contrast. with buckling of the 
entire member), does not necessarily mean failure. .\s 
will be explained in the next section, the buckled por- 
tion of the plate may be considered as ineffective while 
the remainder of the member continues to carry in- 
creasing loads. The problem, therefore, divides into two 
parts: (1) The preventing of any buckling by determ- 
ining the critical load at which buckling is imminent; 
(2) The permitting of local buckling and the determina- 
tion of the maximum load which the remaining effective 
portions of the member can carry. The selection of 
one of these two methods to be followed in a specific 
design will depend upon the structure and the need, 
because of appearance, for preventing any buckles. 
Elastic instability will be encountered most frequently in 
flat plates subjected to edge compression or shear. The 
next two sections will treat of these conditions. 


Stability of Flat Plates in Edge Compression 


Several factors affecting the buckling stabilitv and 
ultimate strength of flat plates in compression make it 
difficult to lay down precise rules of design. The edge 
supports of the sheets are very important; initial lack 
of flatness may lower the critical stress values, and the 
permitting of a certain amount of buckling will modify 
the design. It becomes necessary for the engineer to 
estimate the conditions applying to his structure and 
then to select the appropriate formulas. 

Fig. 10 illustrates several types of edge supports. 
Sketch (a) is representative of simply-supported edges. 
To be sure, neither is a practical joint. but they have 
been used in many tests to provide freedom of rotation 
about the longitudinal axes of the edges, while main- 


Copyright, 1939, by IT. M. Priest. 


.* Parts I and II of a previous paper by the same author, entitled De- 
signing for High Tensile Steels, were published in the May and June, 
1936, issues, respectively, of the Railway Mechanical Engincer. This 
paper will be published in two part, designated as Parts III and IV, Part 
II appearing in this issue and Part IV to appear in a later issue. For 
reference purposes, the numbering of formulas, tables, and illustrations 
is continued from Part II. 
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By H. M. Priesti 


This paper presents data on 
buckling and elastic stability 
of thin flat plates and provides 
the designer with a working 
basis for meeting the present- 
day problems arising in light- 
weight construction 


taining the edges in alignment. Sketch (b) represents a 
fixed-edge condition in which rotation is prevented, In 
actual practice, the edge supports of flat plates come 
within these two extremes, unless the edge is unsup- 
ported, or free. Sketch (6) shows several cross-sections 
made up of flat surfaces with designations of the type of 
edge supports commonly assumed in designing. 

The original investigation of stability of flat plates 
was made by G. H. Bryan and presented in the Proceed- 
ings of the London Mathematical Society, 1891. Mr. 
Timoshenko gives the following theoretical formula for 
the critical buckling stress in a flat plate under edge 
compression z 

KTE RH 

Nes ——M on 

12(1-m?) b? 

Ser—Critical unit compressive stress at which buckling is immi- 
nent, lb. per sq. in. 

F==Modulus of elasticity, lb. per sq. in. 

m==Poisson's ratio. 

a—Length of plate, in. 

b=-Width of plate, in. 

t=:Thickness of plate, in. 

K-—Constant, depending upon ratio of a/b and condition. of 

edge supports. 

With m = .30 for steel 
OBS KE i 


y= 
87152 


For simply-supported edges, the minimum value of 
K is 4.0 and is usually applied for all values. of a/b. 
Similarlv, the value of K for fixed edges is 7.0. Using 
K=4.0. 


3.615 E 
Gi E 


UE 


4 


Cb) 
S F 


S- Jimply -Juppor ted 
F Free 


Fig. 10—Flat plates under edge compression 
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It was pointed out in Part I in deriving Formula (4) 
that tests on column web plates and wide web columns 
conducted at the U. S. Bureau of Standards had shown 
the actual critical stresses to be about 75 per cent of 
those given by Formula (29). Inserting this percentage, 

2712E 


(70)2 
Rearranging Formula (30), 


Ser = 


which is Formula (4). For a particular value of the 
critical unit stress, Ser the ratio */, is the limit at which 
buckling is imminent. The width b as determined from 
this formula, is sometimes referred to as the “effective 
width” or the maximum width at which buckling is 
imminent at the stated critical unit stress. S,, is often 
taken as the vield-point stress of the material, but may 
be. for example, the ultimate stress of a column. 

An interesting application of Formula (30) came to 
the author's attention. during the repairs on the center 
sills of some gondola cars. The cross-section of the sills 
is shown in Fig. 11. It was rather striking that the 
corrosion of the cover plates was most serious along 
the center line of the sills. For the covers, 

17.375 


Ot = ee 95 


0.25 
2.712 x 29,000,000 


Ser — = 16,280 Ib. per sq. in. 


69.5 x 69.5 
The critical buckling stress is so close to the probable 
working stress with the !;-in. plate that any reduction 


Cov.Pl. 2055 x % 


Fig. 11—Buckling stability of center sill cover 


of thickness through corrosion over a period of years 
might well result in actual buckling. This action would 
flex the plate along the center line, loosening scale and 
so promote further corrosion. It seems reasonable that 
this analysis explains the cause of the particular failure 
of these cover plates. 

If the thickness of the cover plate were to be in- 
creased, the critical unit stress would be as shown below: 


t o/s Ser 
D 55.60 25,440 
46.33 36,640 


Should the value of S,, exceed the yield point of the 
material, then the yield point is the critical buckling 
stress. 


Returning to Formula (29) and solving for the value 


of ?/, we have 


Another investigation at the U; S. Bureau of Stand- 
ards? showed that the constant 1.70 agrees more closely 


*See Technical Report No. 356, National 


Aeronautics. 


Advisory Committee for 
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Fig. 12—Critical buckling stress under edge compression 


with test results than does the theoretical value of 1.90. 


Then vet 
É 

a — 170 V Var Gel A NT (32) 
Ser 


2.89 E 
Ser — 
Q^)? 

It will be noted that these two formulas do not differ 
materially from those based upon the column tests at 
the Bureau of Standards. Formulas (32) and (33) 
will be used in the subsequent discussion, because they 
are of frequent occurrence in the literature dealing with 
the buckling of flat plates. 

Fig. 12 is a plot of Formula (33). The formula is 
only applicable so long as the value of Ser is less than 
the yield-point stress of the material, since the yield- 
point stress is the maximum which the plate can sustain. 
The portion of the curve between points A and B is 
applicable for a steel having a yield point of 29,000 Ib. 
per sq. in. and likewise the curve between points 4 
and C is valid for a steel with a yield point of 50,000 
lb. per sq. in. It is the usual practice to provide a 
smooth transition from the curve to the horizontal limits 
at the yield points. A method of accomplishing this 
will now be explained. 

Fig. 13 is a curve of the unit stress S for various 
values of the ratio °/, It is composed of two parts, 
the first represented by the formula: § = F — N (*/,)2 
and the second part given by the formula: 

KE 


atas Boa sten eate ide (33) 


S= 


Q2 


S (1b. per sq. inch) 


(b4) 
Fig. 13—Development of buckling formulas 
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The two curves are tangent at the point designated as 
validity point and, of course, the value of S at this point 
is the same in either formula. These conditions lead 
to the value of 


Fe 
N= t 
4KE 
and it will be found that at the validity point. 
F 2 KE 
S = — and *! = bm 
If S = Sẹ and K = 2.89 we have 
289 E 
Suc 
Q2)2 


which is Formula (33). 


Since the maximum Ser is the yield-point stress we may 
let F = yield-point stress. From the formula S = F 
— N (°/1)? we have S = F = yield-point stress when 
*/t = O. N is a constant which brings the two parts 
of the curve into tangency. For a steel with a yield point 
of 50,000 Ib. per sq. in. we have: 


50,000 50,000 
N == 7.457 


"4X 2.89 X 29,000,000 - 
f Ser = 50,000 -7.457 (12 xe ien yd Metre. 8 (34) 
At the validity point 


i V 2 X 2.89 x 29,000,000 


= 57.90 
50,000 
2.89 X 29,000,000 83,810,000 
(y mene Moe Vastu TE VAM (oM NN NA (35) 
(Qn) UT 


Formulas (34) and (35) give the critical buckling 
unit stress and the values of Ser must be divided by the 
factor of safety. Assuming a factor of safety equal to 
1.80, the working unit stresses will be given by the fol- 
lowing formulas: 


S = 27,780 -4143 (*/:)2.............. (36) 
46,560,000 
cca (37) 
Ch) 


Similarly, the formulas for a steel having a yield point 
of 29,000 Ib. per sq. in. are: 


See = 29,000 -2.509 (*/:()2 ............ (38) 
83,810,000 
OO in a (39) 
Qu) 


with the validity point at */, = 76.03. 
Using a factor of safety — 1.80, the formulas for work- 
ing unit stresses become: 


S = 16,110 -1.394 (*/:02 ............. (40) 
46,560,000 
Se Mi ceed (41) 
(Qi) 


When the edges are fixed by the supports the theo- 
retical minimum value of K is 7.0 in formula (28). 
Adequate tests are lacking from which to compare actual 
and theoretical values of the constant, but the same re- 
duction for the actual value may be assumed as was 
obtained in the case of simply-supported edges. 


5 70x"T? XE 6.327 E 
12 (14.09) (/)2.— (092 


The coefficient in Formula (29) was reduced from 3.615 
to 2.890 in Formula (33). Applying this reduction, the 
coefficient in Formula (42) becomes 6.327 X 2.89 — 
3.615 — 5.058. Then the actual critical buckling unit 
stress is given by the formula 
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rs 


from which 


£ 
== 2249 V — E E (44) 
Ser 


By the application of the methods explained for 
simply-supported edges, using a factor of safety equal to 
1.80 the following formulas for working unit stresses 
may be obtained for a yield point of 50,000 Ib. per sq. in. 


S = 27,780 -2.367 (*/:).............. (45) 
Validity limit at */, = 76.60 
` 81,490,000 
ii ee secs siege ta (46) 
Ch)? 


It becomes a matter of judgment as to the degree oí 
restraint imposed upon the edges of the flat plate by 
the supports. For average conditions, a value of K — 
5.0 in Formula (28) might be a reasonable assumption. 

Another case of frequent occurrence is that in which 
one edge is free while the other three edges are simply 
supported, two of which are loaded, such as the outstand- 
ing flanges of compression members. The theoretical 
minimum value of K in Formula 28 is 0.456. 

This gives 


(71)? 
Test results have shown that the coefficient in Formula 


(47) is more nearly equal to 0.385 in actual practice. 
making the critical buckling unit stress 


0.385 E 


and 


Again, suitable working unit stresses can be worked 
out by the methods illustrated in Fig. 13. Using a factor 
of safety — 1.80 for illustrative purposes and a yield 
point of 50,000 Ib. per sq. in. 


S = 27,780 -31.10 (*/)2.........uuus (30) 
Validity limit at */, — 21.13 
6,203,000 . 
m MÀ Ves ee he ae Mis (n 
Q2)? 


All of the formulas, so far given, have been based upon 
the determination of the critical unit stress at which 
buckling is imminent. It was mentioned at the end of 
the previous section that alternative No. 2 can be fol- 
lowed in designing practice. This method has been fully 
explained in an article, entitled The Strength of Thin 
Plates in Compression, by Karman, Sechler and Donnell 
in the Applied Mechanics Division, Transactions of the 
American Society of Mechancial Engineers, January. 
1932. Tests at the U. S. Bureau of Standards showed 
that the ultimate load in edge compression was inde- 
pendent of the width and length of the plate and approxi- 
mately proportional to the square of the thickness. . 

The method makes use of these facts by considering 
the load to be carried on strips adjacent to the edge 
supports having a width w, as indicated in Fig. 14. 
When two edges are supported, the effective width of the 
plate is 2w and is made equal to the value of b in such 
formulas as (32) and (44). With one free edge, the 
effective width is w and is made equal to b in Formula 
(49). In both cases Ser equals the yield point stress 
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of the plate material. The ultimate load P equals the 
yield point X the effective width X the thickness f. 

For example, take a plate with simply-supported edges 
which has a width, b = 6 in. and a thickness, t = .05 in. 


Fig. 14— Effective width of plate under edge compression 


Assume the steel in the plate to have a yield point of 
50,000 Ib. per sq. in. First, let a formula be derived 
for P. From Formula (32). 


E 
b = 1201 
Ser 
a F— 
PL$ex Maa rime M ESD 
Ser 


Placing the assumed values of ¢ and Ser in the formula 
with E = 29,000,000 Ib. per sq. in. P = 5,120 Ib. 

It will be interesting to compare this value of the ulti- 
mate load with the critical buckling load. From Formula 
(33). 


Ser — 


= 2w 


2.89 x 29,000,000 


(9/.0:)? : 
Critical Load = 5.820 X 6 X .05 = 1,746 lb. 
This illustrates the difference in the two methods of 
designing flat plates in members and emphasizes the point 
that initial buckling of the plate does not end its load- 
carrying ability. 

Whenever stiffeners are added to a flat plate to in- 
crease its carrying capacity in edge compression, the 
problem arises as to the effective width of plate or sheet 
which may be included as a part of the stiffeners. A 
method of arriving at this combination of stiffeners and 
effective area of plate has been proposed by E. E. Lund- 
quist in Technical Note No. 455 of the National Ad- 
visory Committee for Aeronautics. 

The method assumes the stiffeners and the effective 
area of the plate to act together as a column, the radius 
of gyration of which is that of the combination about an 
axis parallel to the plate. Let Fig. 15 represent a flat 
plate in edge compression having several stiffeners of 
arbitrarily selected forms for illustrative purposes. Di- 
mensions b, and by are the widths of outstanding por- 
tions of the plate having one edge free and the other 
simply supported. Dimensions bg to bg inclusive are the 
widths between the simply-supported edges of inter- 
mediate portions of the plate. The effective widths w; 
to wz are determined from the general formula 


= 5,820 Ib. per sq. in. 


w = Ct 
The table in Fig. 15 gives the value of the constant 
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“C” and also the maximum limiting value of the width. 
It is evident, for example, that if the value of we is 
found by the formula to be greater than one-half of bz 
there would be an overlapping of areas if the calculated 
value of we were to be used. Hence b5/2 is the maxi- 
mum value of we. 

The value of C for w, and w7 will be recognized as 
the one used in Formula (49) for plates having a free 
edge. Likewise, the value of C for wz to we is equal 
to one-half of the constant 1.70 in Formula (32). 

The value of S, is sometimes taken as the yield point 
strength of the material, although it is also taken as 
equal to the ultimate unit stress of the column in com- 
pression. The latter unit stress may be found from such 
formulae as are given in Tables V and VI in Part I, by 
multiplying the values of P/A by the factor of safety of 
1.80 which was the basis of determining these working 
formulas. When the column ultimate unit stress is used, 
it will probably require several adjustments of the effec- 
tive width until the actual stress on the combination of 
stiffener and plate equals the stress given by the column 
formula. 


Stability of Flat Plates in Shear 


It is demonstrated in every textbook on applied me- 
chanics that in a plate subjected to shear there are two 
inclined sections at right angles to each other upon which 
the stresses are respectively tension or compression. The 
stability of the plate against buckling depends upon the 
compressive stress and when this stress reaches a critical 
value, buckling takes place in the manner familiar to all 
engineers. A formula can be derived for the critical 
shearing unit stress (which is a direct measure of the 
critical compressive unit stress) and Mr. Timoshenko 
gives the following formula in his book, Theory of Elas- 
tic Stability. 


in which Ser — critical shear in lb. per sq. in. 
at which buckling is imminent. The significance of the 


terms B, D, and T are those given in the chart for shear 
buckling in Fig. 16. 

Formula (54) gives the critical shear in lb. per sq. in. 
Since the shear per inch of length of the edge is always 


Effective width w = Ct FE 
Ser 
Effective Coefficient Maximum 

width C width 
wi 62 by 
unr 85 V be 
w3 .85 LZ ba 
w 85 U b4 
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wI E 
Fig. 15—Effective width of plates in combination with stiffness 


known in the course of designing, it will facilitate the 
computations if Formula (54) is converted to give the 
critical shear per inch, by dividing by the thickness, T. 
We then obtain 


Kw? D 
Sieh Se igne Rx rd bes (55) 
B2 
in which Ser — critical shear per in. 
531 


¿Salida urjo»jew *H 


*jaued ayy yo e3pe Aue uo 


yours sq) 1¢ = Sat = seays ojqewoly 


087) = Ajayeg jo 204203 QUIM 

“you! Jed “sqi 26 = YS 

QUI] uo UOIIaSJajUI Pedy *'20€ =H 

qno ZE=q wos} aBpa yysierys 

kej 4xoN °20°E = D aul] uo uojoes 

-Jajur peay 'e$pi21 04 0082 y 

wos} 4Jeu2 ss0J2e aBpa yysiesys fe 

00'g2 4 Jeu) əy} wos pigs Vg 

‘Bpyl=1 26=8 ,Cóc-v aunssy 
3 1dWVX3 


(youl) jeueg jo ssauyoiyy = 1 
Wg uodn juapuadap *juejsuo? 
€'0- ONeY s,uossiog 


‘ul ‘bs sad sq) 000 000 62 
Áyause|3 jo snjnpow 


(zw - 1)2! 
el] 

(s9u»u) jaueg jo quip 
(sayour) pueg jo uj8ue1 
"jn320 jim BUYING YoY 
4e your Jad yeays jeri = "?c 


8 
[4 NE 
0,1 S 


gæv 


— 4 + 4 4 Cr 


QN39371 


(seusu)) 


Buyjyong seoys 20) 41i045—9| 7314 


‘lued ayy jo +) ‘ssauyriyy 
ayy səw y “A Suueaus jo 
anjea ayy paaoxo jeu jjeus "2c 


sJequinN ageg NH 


paepueis “Ss "n 


000 L€ 


00055 
[ wow — 


00012 000 €€ 
000 81 000 62 


was [ wei | 


yout "bs sad “sqi 
SHLONIYLS LNIOd Q13IA 


Wg 
el Se Py e v € e ro 


CO 


(uou! / sqi) 


oyusysowly ‘S 
Aq ALIiavis 


H  Ol1SV13 40 ANO3HL 
H= xooq ayy ui jgg aBeq aes 


(“a)r *GE'S = y 
Y 30 SINIYA 


DECEMBER, 1939 


Rallway Mechanical Engineer 


The value of the factor A depends upon the character 
of the edge supports and the ratio of the width to the 
length of the panel. For simply-supported edges, K = 
5.35 for a panel of infinite length i.-e., B/A = O, and 
varies to a value of 9.35 for a square panel. Inter- 
mediate values may be approximated from the formula, 
K = 5.35 + 4 (B/A)?. For clamped edges, K = 8.98 
for a panel of infinite length and varies to a value of 15.5 
for a square panel. These coefficients are about two- 
thirds greater than those for simply-supported edges. 
Investigators have found that the actual coefficients de- 
rived from tests are lower than the theoretical values, 
being nearer 75 per cent of the theoretical value for 
panels of infinite length. A reserve factor of 1.33 
against buckling would take care of this maximum devia- 
tion from theory. 

A nomographic chart for the ready solution of prob- 
lems in shear buckling for panels with simply-supported 
edges is presented in Fig. 16 and is, in effect, a chart link- 
ing together the various factors in Formula (55). The 
example in the lower right-hand corner indicates clearly 
the manner of using the chart. It may be well to call 
attention to the fact that in a rectangular panel subjected 
to shear, the shear per inch is the same on all four sides. 
In any panel being studied by means of the chart, the 
shorter side is designated by the letter B, while A repre- 
sents the longer side. 

A practical example will further illustrate the use of 
the chart and bring out some additional information. 
Let us examine the panel of a box car side just inside the 
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Fig. 17—Shear buckling of box-car side 


bolster. Fig. 17 (a) shows the side of the A. A. R. 1937 
design oi box car. When the car is fully loaded the 
shear on the edge nearer the bolster is 19,900 Ib. and, 
although the shear diminishes toward the center of the 
car, let it be assumed that the shear on the inner edge of 
the panel is also 19,900 Ib. The panel to be examined 
has been cross-hatched and a separate sketch, Fig. 17 (b) 
shows this panel with the total vertical shear V = 19,900 
lb. The shear per inch = 19,900 — 112.75 = 176.9 Ib. 
While it is recognized that the edges of the panel have 
some indefinite amount of restraint which would increase 
the value of the critical shearing stress, let it be assumed 
for this example that the edges are simply supported. 
In order to use the chart, it is first necessary to compute 
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the value of B/A, which is 4075 + 112.75 = .361. 
Either by the formula or diagram in the lower left-hand 
corner of Fig. 16 we obtain the value of K — 5.87. 

We can now enter the chart to obtain the value of Ser- 
Q = 3.50 on the straight line between K = 5.87 and T 
= .10 in. Se = 94 Ib. per in. on the straight line from 
B = 4075 through Q = 3.50. Comparing this critical 
value of 94 Ib. per in. with the actual shear per inch of 
176.9 Ib., it is evident that the side sheet of the ordinary 
box car is incapable of resisting the full-load shear with- 
out buckling. This does not mean any weakness or in- 
dicate failure, but simply that the web of the side girder 
acts as a "tension field" web. Airplane designers de- 
liberately plan for the use of these webs in their struc- 
tures. It can be shown that in such a web the diagonal 
tension produces a unit stress equal to twice the unit 
stress in shear. In the case of this side panel, the tension 
would equal 176.9 — .10 X 2 = 3,538 lb. per sq. in. 
which is much below the working stress of 16,000 Ib. per 
sq. in. permitted for the grade of steel used. The satis- 
factory service performance of these steel-sheathed box 
cars is ample evidence of the adequacy of their design. 

Whenever appearance of the finished structure is a 
controlling factor, as in a passenger car, it may be de- 
sirable to prevent the shear buckling. In such cases a 
large panel may be readily broken up into smaller ones 
by adding intermediate stiffeners. Using the panel of the 
box car simply as an illustrative example, let us divide 
the panel as shown in Fig. 17(c). Using three such 
stiffeners we have a panel 28.19 in. X 40.75 in. Follow- 
ing the directions already given for using the shear chart 
we obtain B/A = 692, K = 7.27, Q = 3.70, and Ser 
= 240 Ib. per in. The reserve factor against buckling is 
240 + 176.9 = 1.36. In view of the fact that buckling 
due to shear does not mean failure, this factor may be 
considered ample. This is a matter for the judgment of 
the designer. 

In order that these subdivided panels may resist the 
shear without buckling. it is essential that the stiffness 
of the intermediate stiffeners be sufficient to keep them 
straight and prevent the buckles from passing through 
them. This subject is treated by Mr. Timoshenko in 
his book, to which reference has been previously made. 

(To be concluded) 


Diesel Locomotives in 
Seaboard Service 
(Continued from page 527) 


L. Richardson (B. & M.): One thing impressed me 
very much. That was the 100 per cent performance. 
The Orange Blossom, when handled with. steam, prob- 
ably had a locomotive of 3,500 hp. Mr. Roy was far- 
sighted when he stepped the Diesel horsepower up to 
6,000. so that the engineman wouldn't have to be work- 
ing the locomotive near to capacity all the time in 
handling the train. 

It would be interesting to have Mr. Roy tell us about 
the speeds at which they operate; the speed limit; the 
average over-all speed and the average power demand 
made on the Diesel. I imagine that with that horsepower 
available, there is some leeway in speed to make up for 
delays in operation. 

Mr. Roy: Yes; we get a chance to vary the speed. 
The average speed at which we operate, if I remember 
correctly, is from 55 to 57 m. p. h. between Richmond 
and Miami, although we attain a maximum speed of 80 
m. p. h. 

(Continued on page 538) 


533 


The Causes of 


Boiler Explosions’ 


Sone interesting history on the subject of boiler ex- 
plosions is contained in United States House Documents 
reporting the committee hearings during the twenty-fifth 
Congress, third session, 1838-39. At that time there 
were about 350 locomotives on railroads and the whole 
number of boilers of steam engines of every kind in 
the United States was estimated to be 3,010. "These 
documents show that the loss of life from boiler ex- 
plosions, particularly on steam boats, was appalling, and 
that the causes were surrounded by much mystery and 
many fanciful theories were advanced in explanation 
thereof. We have advanced greatly in knowledge of 
the causes of boiler explosions since that time and sci- 
entific investigators have clearly established the fact 
that the violence of explosions is governed by well known 
physical laws. 

A vast quantity of energy in the form of heat is stored 
in the water in a boiler under steam pressure. This is 
the reason why it is possible to obtain useful work from 
steam-storage or fireless steam locomotives. The tanks 
of these locomotives are charged from a stationary steam 
plant and as the pressure in the tank is reduced, due to 
the working of the locomotive, the temperature decreases 
and the heat energy in the water is given up in the form 
of steam. The drawing off of steam in the working of 
the locomotive is gradual and the ebullition in the water 
is moderate. When the throttle is closed, boiling ceases 
because the water and steam are at a temperature cor- 
responding to the pressure and no more heat is being 
added. In the case of a fired boiler, the heat from the 
fire maintains the temperature of the water and also 
supplies additional heat which converts enough water 
into steam to replace that drawn off, thereby holding 
the boiler pressure practically constant so long as a suf- 
ficient supply of water and heat from the fuel is present. 

It is the former action, water flashing into steam but 
under uncontrolled conditions, that causes violent boiler 
explosions. When a rupture occurs in a boiler under 
steam pressure, or in a steam-storage tank such as pre- 
viously referred to, the pressure within is suddenly re- 
duced, and the tremendous amount of energy in the form 
of heat stored in the water converts part of or all of 
the water, depending upon the existing conditions, into 
steam which has many times the volume of the water 
from which it was formed. The capacity of the boiler 
is then inadequate to hold the increased volume of steam 
and the rupture will become larger or additional ruptures 
may occur. The force of explosions often blows boilers 
high into the air and for hundreds of feet from the 
points where the explosions occurred. 

The effect of a boiler explosion is in proportion to 
the size and suddenness of the initial rupture and the 
temperature and volume of the water in the boiler at the 
time of the rupture. The mechanical energy developed 
by an exploding boiler is often so great as to lead inex- 
perienced persons to the belief that the accident must 
have been due to some high explosive. However, steam 
engineers are familiar with the fact that the tremendous 
energy released may be readily accounted for. Early 


* Abstract of an address before the Engineering Society of Buffalo, N. Y., 
October 24, 1939. f . 

t Chief inspector, Bureau of Locomotive Inspection, Interstate Com- 
merce Commission. 
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By J. M. Hall! 


The fundamental principles in- 
volved — Eight contributing 


factors are listed 


investigators, after making all due allowances for various 
circumstances, established that the destructive energy of 
one cubic foot of water at a temperature which pro- 
duces a steam pressure 60 Ib. per sq. in. is equal to that 
of one pound of gunpowder. 

The table shows the various classes of locomotive 
boiler explosions over a series of fiscal years beginning 
in 1912 and ending in 1938, together with the number 
of accidents, number of persons killed, and number seri- 
ously injured in each of the years given in the table. 
It will be noted that there has been considerable reduc- 
tion each year in the number of all classes of boiler ex- 
plosions from all causes, including miscellaneous firebox 
failures, and that a low point of five accidents, five 
killed, and three injured was reached in 1938. 

Explosions occur because some part of the boiler is 
not of sufficient strength to withstand the pressure to 
which it is subjected. This weakness may be caused by: 
(1) Excessive steam pressure; (2) weakness in design 
or construction, including faulty workmanship and mate- 
rial; (3) development of cracks in the plates due to the 
concentration of stresses from various causes; (4) cor- 
rosion or wasting away of material; (5) broken or other- 
wise defective stays; (6) overheated firebox sheets due 
to the accumulation of mud or scale or use of unsuitable 
feed water; (7) overheating of crown sheets due to low 
water; (8) intercrystalline cracking of boiler plates and 
rivets often referred to as “embrittlement,” or “caustic 
embrittlement." 

Elaboration on the details of the various causes would 
fill several volumes and will not here be gone into. How- 
ever, we have investigated accidents causing the loss of 
life or injury from all of the general causes given except 

(Continued on page 538) 


Various Classes of Locomotive Boiler Explosions 


Boiler Explosions 
Crown Crown sheet, Total, all 
sheet, low low water; explosions 
water; no contributory Miscel- and 
contributory causes laneous miscellaneous 
Shell causes or defects firebox firebox 
explosions found found failures failures 
1912: 
Accidents .... 3 69 23 2 97 
Killed ....... 27 35 15 4 81 
Injured ..... 41 129 38 1 209 
1922: 
Accidents .... 1 13 14 5 33 
Killed ....... e 15 6 1 22 
Injured ..... 1 23 27 5 56 
1930: 
Accidents .... m 6 5 1 12 
Killed ....... 7 4 11 
Injured ..... 5 8 1 14 
1938: 
Accidents .... E 5 Sis T. § 
Killed ....... 5 5 
Injured ..... 3 3 
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Metallurgical Progress in 


The Making of Cast Iron 


Fcuxpamenrtatty, the great difference that exists be- 
tween cast iron and steel, so far as their structure and, 
therefore, their physical properties are concerned, is due 
to the amount of carbon present, and its manner of 
occurrence. The definition of cast iron recently sub- 
mitted to the American Society of Testing Materials for 
approval is as follows: “Any iron containing so much 
carbon that ‘as cast’ it is not usefully malleable at any 
temperature. (Usually from 1.7 per cent to 4.5 per 
cent is present, and, in most cases, an important per- 
centage of silicon)." Thus, generally speaking, one can 
think of cast iron with a carbon content in excess of 1.7 
per cent and, with the exception of chilled and white 
irons, a certain percentage of graphite. 

We have, in the case of cast iron, to think of carbon 
in three forms: (1) Wholly graphitic (rare, except with 
very high carbon and silicon) ; (2) wholly combined (as 
in the case of the chill surface of a car wheel) ; and 
(3) partly combined and partly graphitic (most common 
Occurrence). 

The factors conspicuous in forming graphite are: 
Slow rate of cooling and the presence of elements which 
cause graphitization. The factors tending toward the 
formation of combined carbon are: (1) Rapid cooling, 
(2) low total carbon, (3) low silicon and (4) the pres- 
ence of carbide-forming clements, one of the most potent 
and important of which is chromium. 

A splendid example of these different structures is the 
chilled car wheel. On the surface of the tread to a depth 
of approximately 1 in. to 1% in., the carbon is in the 
combined form.due to the use of a chiller which has 
caused the cooling to be so rapid as to prevent any forma- 
tion of graphitic carbon. In that portion of the wheel 
bordering on the chilled part and into the plate we have, 
both combined and graphitic carbon. Where the com- 
bined carbon predominates, this is termed the “mottled 
structure.” Finally, in the balance of the plate and hub, 
we have a gray or normal structure with a normal 
amount of graphite present and with good machinability. 


Origin of Gun Iron 


The Alger Foundry, later the South Boston Iron 
Works, predecessors of the Hunt-Spiller Manufacturing 
Corp., specialized in ordnance work. Cyrus Alger, 
founder of the Alger Foundry in 1810, purified the cast 
iron by use of an “air furnace.” This method consisted 
primarily of melting the original metal in a long rever- 
beratory furnace fired at one end with highly volatile 
gas coal, allowing the metal to remain in fusion for an 
extended period of time, or casting and remelting until 
such time as the refining action gave the desired physical 
properties to the metal. These properties were measured 
to a great extent by the increased density obtained. 

This process was used a great deal for gun castings, 
and hence, the metallurgical term “gun iron" was created. 

[In the first part of his paper, Mr. Harrington re- 
viewed, in detail, the history of the metallurgical and 


* Abstract of a paper entitled, “From Coast Defense Guns to Modern 
Locomotives and Industrial Castings," presented at a meeting of the New 
England Railroad Club, April 11, 1939. 

+ Foundry superintendent and chief metallurgist, Hunt-Spiller Manufac- 
turing Corp., South Boston, Mass. 
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By R. F. Harrington; 


The importance of research, 
alloys, and modern foundry 
methods to the production of 
better cast iron 


foundry practice involved in the making of cast iron 
cannon.—Editor. ] 


Research Improves Physical Properties 


While strength was probably the most important fac- 
tor in the fabrication of large guns, an important point 
was the question of wear. These same fundamental 
characteristics of wear resistance and strength, improved 
by modern metallurgy, are responsible for the continued 
use of cast iron in the modern locomotive, in spite of 
the marked increase in the service demands. This re- 
sistance to wear is a property which well-made cast irons 
exhibit to a marked degree, in contrast to steel, and is 
associated with particular types of graphite structures, 
as well as basic or matrix characteristics. It is for this 
property of resistance to frictional wear that cast iron 
has best been known, and not until recent years have 
some of the other excellent properties been given the 
recognition they deserve. These we shall discuss later 
in this paper. 

Recent years have seen a tremendous amount of 
research applied to cast iron. This research has been 
of a very fundamental character, ever seeking to find 
the true value of cast iron. It has involved an effort to 
improve the physical properties, through a careful study 
of the thermal history of many different heats of iron. 
The microscope has proved a most helpful tool, and 
much of the advance in the metallurgy of cast iron would 
have been impossible had it not been for the study of the 
micro-structures of the iron. Proper structure has been 


the aim rather than specific chemical analyses. 
Really remarkable advances have been made in the 


Compression and permeability apparatus in Hunt-Spiller sand laboratory 
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Part of Hunt-Spiller metalographic laboratory 


improvement of cast iron, as measured by increased 
physical values. Thus today, we have values for tensile 
strength of 50,000 to 60,000 Ib. per sq. in. or higher. 
Rightly or wrongly, the improved properties of cast iron 
have been judged, primarily, by the tensile strength. 
Unfortunately, some of these irons of extremely high 
tensile-strength values, lack other properties. For ex- 
ample, it has been found that such irons frequently 
exhibit less resistance to frictional wear than irons of 
somewhat lesser strength, but having the right graphite 
structure. 

One might ask as to the means by which irons of such 
high physical values, especially tensile values, have been 
obtained. Strictly from the metallurgical standpoint, these 
results have been obtained by controlling the form and 
quantity of the graphite flakes. This control originally 
took the direction of an attempt to lower the total carbon 
content, thus under the same rate of cooling, reducing 
the percentage of graphite present. This is most fre- 
quently done, especially in cupola practice, through the 
addition of steel to the charge, which brought about the 
much-abused term, “semi-steel.” Actually, the user ob- 
tained irons with steel percentages varying from a few 
per cent to about 40 per cent or 50 per cent, the actual 
carbon one finally obtained being quite as much the 
function of the furnace practice and temperature as the 
per cent of steel used. Certainly, the use of the term, 
"semi-steel," should be discouraged because it is un- 
scientific and meaningless. 

More recent control of graphite structure has been 
brought about by so-called, "late addition," of the 
graphitizing element, either in the furnace just prior to 
tapping, or in the ladle. Then we have, of course, the 
part played by alloys to give desired properties to the 
metal. 

These high-strength irons of 50,000 to 60,000 Ib. per 
sq. in., however, are of special interest, from the stand- 
point of the engineer, in designing structures in the 
machinery field where advantage may be taken of the 
high strength values in the reduction of section and 
weight. 


Fundamental Characteristics 


Tensile and transverse strength, together with deflec- 
tion, are considered the most important properties, and 
are the tests most frequently used. Compressive 
strength varies from approximately 4.25 times the tensile 
strength in the lower-strength irons, to approximately 
3.4 times the tensile strength for the higher-strength 
irons. Shear strength will be in the order of 1.0 to 1.6 
times the tensile strength, the higher ratio of 1.6 again 
applying to the lower-strength irons. 
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Recent work has shown that the endurance limit or 
fatigue strength apparently varies linearly with tensile 
strength. The limit varies from about 42 per cent to 
57 per cent of the tensile strength. Cast iron is not com- 
monly used to resist impact or shock, yet there are great 
differences as between one iron and another. Generally 
speaking, however, impact or shock resistance increases 
with an increase of tensile and transverse properties. 
The form and quantity of graphite present is one of 
the most important factors. 

Cast iron has no well-defined elastic limit. Gray 
irons will sustain static loads up to 80 per cent or more 
of their tensile strength without failure. The effective 
modulus of elasticity at 25 per cent of the ultimate 
strength ranges from 12,000,000 Ib. per sq. in. for weak 
irons to 18,000,000 or 20,000,000 Ib. per sq. in. for the 
stronger irons. In cast iron, the term “modulus of elas- 
ticity," generally means the relative stiffness of the iron. 

Cast iron has excellent properties in respect to damp- 
ing characteristics. This property has been most im- 
portant, in many instances, in helping the metal win back 
its former place in competition with other materials, par- 
ticularly the built-up or welded products. Damping 
capacity is defined as the amount of work dissipated into 
heat by a unit volume of the material during a completely 
reversed cycle or unit stress, or in other words, the 
ability to dampen and absorb vibration. The effective 
strength of a vibrating member may be much greater if 
made with a material of high damping capacity and only 
fair strength than if made of a much stronger material 
of low damping capacity. 

Resistance to notch effect is particularly favorable in 
the case of cast iron as compared to steel. For example, 
a test made by Prof. Kommers of the University of Illi- 
nois on cast iron with a radial hole showed a reduction 
of only 13 per cent in endurance limit where, theoretic- 
ally, the limit should have been reduced 67 per cent. Like- 
wise, cast iron tested with filleted grooves, where it was 
expected the endurance limit would be reduced 74 per 
cent, was actually reduced 8 per cent. 


Alloy Cast Iron 


We have discussed, earlier in this paper, the properties 
of cast iron applied to frictional or sliding wear. For 
resistance to abrasive wear in contrast to sliding or fric- 
tional wear, irons have been developed ranging in hard- 
ness from 300 to 700 Brinell. These irons have been 
made either through the use of special compositions in- 
volving high alloy content or through heat treatment con- 
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sisting of a quench and draw, similar to that given to 
steels. 

In the so-called gray-iron group of higher alloyed 
irons, we thus have Brinell hardness values ranging up 
to 300 without heat treatment, and up to 450 to 500 with 
heat treatment. These irons have their greatest applica- 
tion in dies for forming sheet metal, and also for certain 
types of cylinder liners in the automotive industry. Form- 
ing dies, it is reported, are yielding production records 
from 5 to 10 times those of plain iron dies which they 
have largely replaced. These dies have a hardness of 
275 to 300. Composition of the material usyally is 
nickel-chromium iron which, after machining, is sub- 
jected to oil quenching and tempering. 

In the chilled-iron group, through the use of approxi- 
mately 4 to 5 per cent nickel and 1 to 2 per cent chrom- 
ium, irons of 600 to 700 Brinell are obtained without 
heat treatment. These irons have shown remarkable 
wear resistance in service. They find their greatest ap- 
plication in grinding burrs, chill rolls, crusher jaws, 
grinding balls and plates, sand and sludge pump parts, 
muller tires, chute plates and boxes, and pugmill knives, 
or generally where abrasive conditions exist. 

The resistance of cast iron to heat is well known, 
especially the tendency to resist warping and twisting as 
compared to steel. In our early work in the application 
of Hunt-Spiller gun iron to brake drums, this excellent 
property was especially noted. It is interesting to point 
out that at temperatures, for example, of 1,000 deg. F., 
cast iron loses less of its initial strength than does steel. 
Likewise, creep of cast iron seems to be less at elevated 
temperatures than steel. 

Where unusual resistance to heat is demanded and 
where temperatures are in the order of 1,200 to 1,400 
deg. F., a superior iron for this service has been developed 
by certain basic changes in composition where 12 to 15 
per cent nickel, together with 5 to 7 per cent copper is 
employed. Chromium is used in the order of 1.5 to 3 
per cent. This iron has proved excellent indeed in the 
fields where growth and warping, together with perma- 
nent distortion, has been an important factor. 

This iron has remarkable resistance to corrosion, and 
many useful electrical and non-magnetic characteristics. 
Its co-efficient of expansion of .000010 per deg. F. is 
approximately the same as that of aluminum and, there- 
fore, permits its use in connection with aluminum parts. 

In the case of resistance to growth and oxidation, 
this type of iron may show most unusual results. At 
temperatures of 1,500 deg. F. and in an oxidizing atmos- 
phere, this iron will show 10 to 12 times more resistance 
to oxide formation than plain cast iron. Some typical 
rates or corrosion of this iron compared to plain cast 
iron are shown in the accompanying table. 

This is an iron of modest physical properties, ranging 
in tensile strength from 20,000 to 40,000 Ib. per sq. in., 
Brinell hardness of 130 to 200, with good machinability, 
especially in the lower Brinell range. 


Heat Treatment 


Heat treatment has begun to occupy a more and more 
important part in the extended use of cast iron. This 
treatment might be listed as follows: 

1—Normalizing or stress-relief annealing at tempera- 
tures of approximately 1,000 to 1,100 deg. F., for the 
purpose of removing casting and machining stresses. 

2—Soft annealing at temperatures of approximately 
1,400 to 1,500 deg. F. for very rapid machining where 
strength factors are not important. 

3—Heat treatment for hardness where material is 
heated to 1,550 or 1,600 deg. F., quenched, generally in 
oil, and then drawn back at a temperature of 600 to 
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1,000 deg. F., dependent upon the hardness and other 
physical properties desired. Hardness values up to 475 
Brinell are thus obtained where hardness is the principal 
factor. 

4—Hot quenching.—A comparatively recent applica- 
tion where the iron is quenched in a heated medium such 
as a hot salt bath in contrast to a cold quench. This 
method develops unusual structures which have been 
found particularly satisfactory for resistance to wear in 
certain types of cam motion as well as other types of 
wear. This method has the advantage of a greater free- 
dom from distortion than the other methods. 

5—Nitriding.—Here an iron is made through the use 
of alloys, particularly aluminum, and such other elements 
as molybdenum and chromium, which makes the iron 
capable of being nitrided in a similar manner to the way 
in which steels are nitrided. This development, however, 
is in its early stages, but seems to offer some possibilities. 

6—Flame hardening is a process whereby an acetylene 
flame is directed upon the casting in such a manner as 
to raise the temperature of the surface of the metal above 
its critical point, following which is a curtain of water 
which produces upon the surface a condition of hardness 
similar in character to that type of hardness which is pro- 
duced when a casting is heated above its critical point 
and quenched in water. This process is being used in 
certain applications in the automotive industry as well as 
in the machine-tool field. 


Importance of Proper Design and Scientific 
Foundry Control 


Thus far, we have considered cast iron more from the 
standpoint of its mechanical properties as measured in 
the test bar. It is the casting you buy and use, however, 
not the test bar. Important, indeed, therefore, is the in- 
tegrity of the casting and its ability to meet present-day 
demands for a quality product. 

A most important factor in the integrity of castings, 
which should be of interest to every engineer, is the 
question of design. The Cast Metal Handbook, pub- 
lished in 1935 by the American Foundrymen’s Associa- 


Typical Rates of Corrosion of Nickel Resistant Iron 
Compared to Plain Cast Iron 


Comparative rates of corrosion 


Corrosion Medium Ni Resistant Cast iron 
Hydrochloric acid—20 per cent .... 1 180.3 
Nitric acid—20 per cent........... 1 1.3 
Sulphuric acid—1 per cent ..... 1 62.2 
Sulphuric acid—20 per cent ............... 1 328.0 
Ammonium chloride—5 per cent 1 3.3 
Gean watek jov sess E aufs ab eters est s wie: ote 1 3.7 


tion, gives the following definition in reference to design 
of castings: “A well-designed gray-iron casting is one 
that can be made commercially, whose sections are no 
thicker than is essential to secure the desired strength, 
and whose members are proportioned evenly to avoid 
local slow cocling.” 

The greatest co-operation between the designer and 
the producing foundry is to be urged. Having a proper 
design then, with a recognition of the many problems in- 
volved, the burden of proof must rest upon the foundry 
to produce the soundest possible castings free from foun- 
dry defects and true to pattern. 

In our own foundry, this no longer involves hand-fired 
air furnaces of the old days, but air furnaces, larger and 
more effectively designed; melting with powdered coal 
with automatic draft control; electric eye control of the 
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Reading temperatures with the optical pyrometer on the 
Hunt-Spiller molding floor 


powdered-coal firing; preliminary analysis before tap- 
ping, and pyrometer-controlled temperature of the metal 
at each tap. Each group of castings in respect to design 
and metal thickness demands irons of the correct tem- 
perature for greater solidity, and this in turn involves 
pyrometer readings of the metal on the foundry floor. 
This desire for the utmost integrity of the casting de- 
mands a mold correct as to method of gating or risering 
so as to insure maximum soundness; a mold of proper 
hardness so as to restrain the metal and produce cast- 
ings as true as possible to pattern; a mold of the right 
molding-sand characteristics so as to permit free es- 
cape of mold gases and of proper strength so as to pre- 
vent the cutting of the mold by the incoming metal. To 
insure ourselves of these conditions, we maintain a sand 
laboratory devoted solely to the testing of molding sand. 
Several thousand tests a year are required to assure the 
necessary control. No longer do we depend upon the 
feel of a man’s fingers to tell the sand’s characteristics— 
all men’s fingers are not calibrated the same. 

Just as mechanical departments of our railroads have 
arisen to the occasion, and have met the challenge for 
locomotives of higher speeds and greater tractive force 
together with economy, so we in the foundry industry 
have, through research, with a real heritage to be proud 
of, endeavored to meet the challenge for irons of better 
and more uniform quality. 


Causes of 
Boiler Explosions 


(Continued from page 534) 


the last. The eighth cause is a comparatively recent 
discovery, and much time, money, and earnest organized 
effort have been expended to determine definitely the 
causes and remedies of this form of cracking. Progress 
has been made, but apparently the final answer has not 
yet been determined. 

The Locomotive Inspection Law and Rules provide 
remedies, or, at least, alleviations, for the first six causes 
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given. The law and rules provide a factor of safety that 
thus far has been found sufficient for the types of boilers 
generally used on locomotives, and require that the work- 
ing pressure for each boiler shall be fixed by the chief 
mechanical officer of the railroad involved, or by a com- 
petent mechanical engineer under his supervision after 
full consideration has been given to the design, work- 
manship, age, and condition of the boiler, and the con- 
clusions of these authorities are checked by our engineer- 
ing section. It is further provided that the railroads 
shall make regular inspections, both exterior and interior, 
and hydrostatic tests, at regular intervals, and furnish 
sworn reports showing the conditions found and the 
repairs made. Further, our inspectors are in constant 
circulation throughout their respective districts seeing 
that the railroads make the required inspections and 
repairs and that the boilers, and the entire locomotive, 
are maintained in such condition that they may be used 
without unnecessary peril to life or limb. 

These remedies have practically eliminated explosions 
caused by defects in construction, workmanship, and de- 
terioration, but the overheating of crown sheets due to 
low water continues to give us great concern. In some 
accidents contributory causes, such as improperly operat- 
ing feed-water appliances or stopped or partially 
stopped-up water-gage glasses, were found which may 
have tended to mislead those responsible for maintain- 
ing a safe water level. In other instances there were 
no discoverable conditions that might have misled or 
diverted attention. These accidents do occur at times 
despite the presence on some of the locomotives involved 
of devices for minimizing the heating of the crown sheet 
and for giving warning of a rapidly approaching dan- 
gerous low-water level, and which seemingly have 
accomplished their purposes in some instances. 


Diesel Locomotives in 


Seaboard Service 
(Continued from page 533) 


When we first received these locomotives, I was told 
by several that the load should be kept as near as pos- 
sible to 550 lb. per hp. We started out with 13 cars 
and three Diesel units. (With our steam locomotive, 
we hauled 12 cars. When we put on the thirteenth car, 
we lost time, and it was necessary to doublehead.) The 
next trip, we increased to 14 cars. Now, the reserva- 
tions are so heavy that we regularly will have to have 
16 cars. On several occasions in the past it has been 
16 cars. 

When we get to a 16-car train, some of our station 
facilities have to be re-arranged. Otherwise, we would 
put a passenger off a quarter of a mile from the station, 
which wouldn’t be so good. With these long trains, it 
has been necessary on several occasions to make two 
stops to put off passengers. I would illustrate by saying 
that the Boston car might be up forward when you were 
stopping at Fort Lauderdale, and perhaps the car with 
New York passengers would be at the rear of the train, 
and they would have to get off a quarter of a mile away. 
Under those conditions, they wouldn’t get off. 

When we first got the Diesels, they were supposed to 
be 1,800 hp. Tests indicated that they developed 2,000 
hp. 

To show the rapidity with which they accelerate with 
a 12-car train, after starting the train at a station, it 
was impossible to get on the second car provided a man 
was standing at the front of that train when it started. 
With 16 cars, we feel that we have a little reserve. 
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EDITORIALS 


Another Year, 
Another Index 


Send us your name and address if the contents of the 
editorial pages of the Railway Mechanical Engineer 
for the year 1939 are of permanent reference value to 
you, and in due course you will receive a copy of the 
index for the twelve issues of 1939. Subscribers hav- 
ing received the 1938 index are on our permanent 
mailing list and will receive a copy of the new index 
without further action on their part. 


“Who's Who in 
Railroading” 


Several inquiries have reached us concerning the an- 
nouncement of a publication entitled, “Who’s Who in 
Transportation and Communication.” This is not being 
published by the Simmons-Boardman Publishing Corp- 
oration, publisher of the Railway Mechanical Engineer. 
To avoid any possible misunderstanding, we take this 
opportunity to announce that “Who’s Who in Railroad- 
ing,” one of our publications, will shortly be revised, the 
latest previous edition—the ninth—having been pub- 
lished in 1930. Plans have been completed for its thor- 
ough revision. ` 


Two Schools 
Of Thought 


It is peculiarly an American idea to design passenger- 
train rolling stock with a view to the behavior of the 
car structures under destructive forces. Despite our 
highly developed operating methods and highly dis- 
ciplined personnel, there is always in the back of the 
designer’s mind the thought that collision or other 
violent change in the motion of Cars are contingencies 
which he cannot ignore. 

In approaching the problems posed by these contin- 
gencies there are two opposing viewpoints. "There is 
the belief in rigidity, a rigidity which, to the fullest 
extent that it can be built into the car, should aim at 
withstanding flexure and distortion up to the point of 
ultimate complete failure. There is the belief in the 
value of flexure and, as the point of failure approaches, 
of distortion, as cushions to reduce the shock of the 
ultimate end force and limit the extent of destructive 
failure. 

The cumulative experience of the behavior of passen- 
ger cars in wrecks led first to the development of the 
Railway Mail Service Specifications. With the adop- 
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tion of materials of greater strength or lighter weight, 
these specifications have been more closely defined as to 
certain details and locations. Both represent the views 
of the "rigidity" school of thought and under them cars 
are produced which will give a splendid account of 
themselves up to the point of failure. Within this 
limit, with favorable circumstances, they may come 
through the abnormal stress of emergency quite un- 
damaged. On the other hand, the stiffer the structure 
of the train as a whole, the higher the end force to which 
its components are subjected and the greater the prob- 
ability that the most stressed or the weakest point will 
fail. It has been demonstrated many times that once 
failure starts in a car structure, it may end in the com- 
plete destruction of the car or at least in the destruc- 
tion of enough of it to snuff out the lives of the oc- 
cupants. In this type of construction no failure or dis- 
tortion is to be permitted up to a certain point. Be- 
yond this point there is no control of the kind or 
amount of destruction which may take place. 

The other school of thought is based on the belief 
in flexure and even of distortion as means of absorbing 
and dissipating energy and in reducing the magnitude 
of the end force when rolling stock is subjected to 
violent shocks. Reducing the magnitude of the end 
force reduces the probability of a complete and dis- 
astrous collapse at some point in the train, 

One depends upon the probable complete destruction 
of one or more cars as a means of saving the rest. 
The other hopes to prevent complete destruction of 
any one vehicle, even though there is the probability 
of some damage to all cars in the train. 

Carried to its logical conclusion, the latter viewpoint 
calls for the construction of definite weak points in the 
car structure so that failure of the structure may be as 
much under control as is the resistance to failure and 
distortion of the more rigid structure. 

This is by no means a new idea. Many years ago 
the incorporation of wire rope in the end structure of 
passenger cars was proposed as a means of utilizing 
the cushioning effect of the destruction of a part of the 
car superstructure near the ends and at the same time 
reducing the probability of complete telescoping of the 
car. A more practicable approach to the same objec- 
tive has been incorporated in an articulated car of 
aluminum alloy construction now in operation on the 
Brooklyn-Manhattan Transit Line in New York City. 

Aluminum cylinders on the end sills crush longi- 
tudinally under a high force in case of collision shocks. 


This force acts through a distance great enough to dis- 


sipate a definite and substantial amount of energy and 
to effectively reduce end forces at the time of ultimate 
contact with the car body, which otherwise might have 
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damaged or destroyed it. Thus, the car structure, as 
well as the passengers, are protected by a controlled 
failure when dangerous forces are encountered. 

Does not the more practical approach to the problem 
of energy dissipation under collision shocks lie in a 
structure with strength controlled to permit progressive 
failure by crushing of some part of the structure before 
the maximum resistance to failure is developed? Cars 
of such design, made up in a train would probably all, 
or nearly all, be damaged under severe collision shocks. 
The distance through which the cushioning resistance of 
controlled failure would act, could be great enough, 
however, to keep the end force down to a point at which 
no car need fail completely. Even though the total 
damage to equipment might be greater than in the case 
of cushioning the shock by the complete destruction of 
a single car, the hazard to passengers would be re- 
duced by a the absence of complete destruction of 
any car. 

If protection of passengers in case of collision shocks 
is a primary consideration in passenger-car design, 
then the control of the ultimate failure of the car struc- 
ture should certainly be as valid an objective of the de- 
signer as the control of the rigidity of the structure up 
to the point of failure. 


Lightweight Passenger Cars 
In Great Britain 


While passenger train cars in Great Britain have always 
been relatively smaller and hence lighter than those 
common in American practice, British railway officers 
have not been slow to recognize the advantages in ad- 
ditional weight reductions which can be secured without 
sacrifice of strength. According to William A. Stanier, 
chief mechanical and electrical engineer, London, Mid- 
land & Scottish, in his paper written for the cancelled 
British-American Congress which was scheduled to 
take place at New York Sept. 4-8, 1939, an abstract 
of which is published in the December Mechanical 
Engineering, the restricted clearance limits in the 
Dritish Isles of about 9 ft. between the high station 
platforms and 13 ft. 1 in. allowable height above rails, 
place a definite limit on locomotive size and restricts 
the maximum train weight to 660 tons, the coaches 
being generally 60 ít. long and weighing 33 tons. 
Previous British practice has been to provide a heavy 
steel underframe on which is mounted a wooden frame 
coach body sheathed in steel and having a steel roof. In 
the last few years, however, important departures from 
the traditional British standard form of construction 
have been made, utilizing high-tensile steels and electric 
arc- and spot-welding in an effort to effect substantial 
weight reductions. 

In the new designs of British passenger cars the 
separate identity of the body as distinct from the un- 
derframe has been largely abandoned, the underframe 
and body being based on the Vierendeel truss which 
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consists, according to Mr. Stanier, of a simple but rigid 
frame incorporating parallel top’ and bottom chords, 
with equal sections and a number of vertical columns 
which are rigidly connected to the chords to transmit 
bending movements as well as tension, compression and 
shear. The working out of this form of truss and its 
application to rolling stock is credited to the design 
office of the London, Midland & Scottish. 

In this method of car-body design, the main under- 
frame members form the bottom chord of the truss, the 
roof structure forming the top chord and the body side 
pillars, or posts, performing the functions of the col- 
umns. The panels are 1/16 in. thick and where un- 
supported over a considerable area, it is assumed that 
their resistance to buckling will not be great enough to 
justify taking them into account. Their use, however, 
is said to add to the factor of safety of the whole 
structure. 

In the fabrication of the car trucks by welding, spe- 
cial attention has been given to the junctions between 
the side frames or sills and cross members. The gus- 
sets are designed to reduce stress concentrations at the 
corners and at the same time leave the joints as strong 
and flexible as possible. Gussets are not butt welded 
to the members but overlap them, thus tending to pro- 
duce a more reliable joint. Free edges are curved to 
reduce rigidity and a further saving in weight is affected 
by the use of smaller wheels, namely, 3 ft. in diameter 
as compared with 3 ft. 714 in. in former types. 

In the construction of these cars at the railroad com- 
pany shops, it is interesting to note that, in spite of a 
production limited at times to three cars a week, the 
same progressive unit-assembly method is used which 
has, generally speaking, given such satisfactorv results 
in American practice. 


Internal 
Streamlining 


In his papers before the Railway Fuel and Traveling 
Engineers' Association at the 1938 and 1939 conventions, 
F. P. Roesch, vice president of the Standard Stoker 
Company raised some very pertinent questions con- 
cerning a number of details of locomotive design, most 
of them having to do with drafting and combustion. 
Some of these were at one time more or less necessary 
compromises which have survived the conditions which 
justified them. Some of them are obsolete or at least 
lacking in justification in the light of present day knowl- 
edge. Such a one is the cluttering of smoke boxes with 
obstructions to the flow of gases from the tube sheet 
to the stack, which called forth Mr. Roesch’s comment 
that a job of internal streamlining is needed in the 
front end. 

At the outset of its adaptation to railway rolling stock 
streamlining was thought to be justified by its effect 
in reducing wind resistance at the higher ranges of 
passenger-train operating speeds. Such benefits were 
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generally considered to begin at speeds of about 50 or 
60 miles an hour and, there is no doubt but that they 
are appreciable at the new cruising speeds of 90 to 100 
miles an hour. Comparing these velocities of air flow 
with the velocities of steam flow from the boiler to 
the cylinders, and the velocity of gas flow through the 
tubes and front end, it would seem that there is at 
least as much to be gained from a job of internal 
streamlining as from a job of external streamlining. 
Indeed one of the factors which contributed to the 
great increase in capacity and efficiency of the Paris- 
Orleans locomotives rebuilt under the direction of 
André Chapelon was the careful redesign of steam pass- 
ages to eliminate to the fullest extent possible all ob- 
structions to the free flow of the steam to the cylinders. 

The possibilities of improvement in the performance 
of the locomotive by a job of internal streamlining in 
the smoke box are probably not as great as in the 
case of the steam flow. On many existing locomotives 
the need is appreciable, none the less. Turbulence in 
their movement through the front end requires increased 
cylinder back pressure to produce the draft required 
in the firebox. 


The Answers Are 
Coming to Light 


In the 15 years that the Diesel-electric locomotive has 
been in the service of American railroads there have 
always been certain questions the answers to which 
were dependent upon future experience. Today there 
are over 600 units of this type of motive power in 
operation and while the records are far from complete 
the experience of the roads operating these locomotives 
is bringing out the facts that enable us to remove the 
uncertainties one by one. The paper read recently by 
E. H. Roy, general superintendent of motive power of 
the Seaboard Air Line, before the New England Rail- 
toad Club, which appears elsewhere in this issue con- 
tains a number of the answers. 

Analyses of the relative costs of the items of opera- 
tion have conceded, for practical purposes, an equality 
in the matter of wages, supplies and enginehouse 
expense between Diesel and steam, with fuel costs 
favorable to the Diesel and lubrication and fixed charges 
favorable to the steam locomotives. One of the big 
question marks so far has been the cost of maintenance. 
Certain information is now being brought to light con- 
cerning maintenance cost that looks as though Diesel 
repair costs are not going to run as high as many 
people thought they might. The figure of 6.0 cents 
per mile which Mr. Roy gave as the Seaboard's cost 
for two million miles of running and the 9.5 to 127 
cents for the New Haven's Comet are not excessive 
costs compared to steam. 

All through the paper and the subsequent discussion 
run two significant thoughts—the Diesel-electric is 
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established as a part of American railroading because 
it has shown its ability to attract revenue in passenger 
service and save money in switching service and, like 
all other transportation facilities, its future, now that 
the fanfare of its initiation is over, depends entirely 
on economic justification. American railroads are for- 
tunate that they have such highly developed transport 
tools to choose from. Let us hope that the next 10 years 
will see such spirited competition between steam and 
the Diesel that their development will result in a re- 
duction of operating costs far below present levels. 


New Books 


A History oF THE GROWTH OF THE STEAM ENGINE. 
Centennial edition. By Robert H. Thurston. Cor- 
nell University Press, Ithaca, N. Y. Price, $3. 


Among the many Thurston publications exhibited at 
Cornell University on October 25 in celebration of the 
one hundredth anniversary of the author’s birth was 
the centennial edition of “A History of the Growth of 
the Steam Engine” published especially for the occasion 
by the Cornell University Press. The appearance of 
this book in 1878 met the need for such a work in so 
satisfactory a manner that the book passed through six 
editions, an additional chapter being added to the last 
published in 1907. The supplementary chapter added 
to the centennial edition traces some of the more im- 
portant developments in steam power engineering since 
the close of the nineteenth century. It was prepared by 
William N. Barnard, M.E., director of the Sibley 
School of Mechanical Engineering, Cornell University. 


MANUAL on Cuttine or Metats. Published by the 
American Society of Mechanical Engineers, 29 West 
Thirty-Ninth street, New York. 320 pages, 5¥% in. 
by 814 in. Price, $5. 


The Committee on Metal, appointed in August, 1932, 
by the A. S. M. E. Special Research Committee on 
Cutting Metals in an attempt to correlate the work done 
by many investigators since the presidential address of 
Frederick W. Taylor “On the Art of Cutting Metals" 
in 1906, has limited its present effort to a study of 
single-point cutting tools as used in turning in the lathe 
or similar machines. The manual, written to meet the 
requirements of the shop, is in a form that can be used 
directly by the mechanical engineer, production execu- 
tive, machine designer, or shop mechanic. It comprises : 
Part I—Factors influencing the cutting of metals; Part 
II—A series of tables of cutting speeds and horse- 
power for various cuts on different ferrous materials, 
and Part III— The equations and constants required for 
calculating cutting speed, economic tool life, chip pres- 
sure, and horsepower, with instructions as to their use. 
Data on the use of tool shapes, depths of cut, feeds, 
etc., while not presented in the tables, can be calculated 
from the information given as to general relations. 
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Master Boiler Makers’ Report on 


The Renewal of Fireboxes" 


Report by R. W. Barrett 


General Boiler Foreman, Canadian National 


W rh the application of all-welded fireboxes, it is no 
longer necessary nor economical to remove the boilers 
from the frames. New firebox repairs are handled the 
same as any other class repairs and foundation rings are 
not disturbed. The following procedure for removing 
old fireboxes is based upon the fact that the old sheets 
are used as templates for marking off the new sheets, 
due not only to the various classes of locomotive boilers, 
but also to boilers of the same class being built by 
different builders and varying in their staybolt layout. 

Outlining Sheet—Line up all sheets for cutting. If 
the wrapper sheet is to be applied in three pieces, make 
the joints of the side sheets and crown sheet not less 
than 15 in. below the highest point of the crown sheet 
as shown in Fig. 1. Line up the side sheet at the tube 
and door ends, leaving 3 in. of flange on each sheet and 
the crown sheet can be split through the center longi- 
tudinally for convenience of removal. 

Burning Out Sheets—Cut off all inside foundation 
rivet heads with an oxy-acetylene torch and burn in 
rivets, the thickness of the firebox sheet. All staybolts 
are then cut as shown in Fig. 1. All sheets are now cut 
through where lined up and removed in the following 
order: Side sheets, tube sheet, door sheet and crown 
sheet. 

Removing Staybolts From Outside Firebox Casing— 
As shown in Fig. 1 the butt of the staybolt is burnt off 
at the outside of the sheet, then play the torch at the 
telltale hold of the staybolt, meanwhile the helper ap- 
plies a length of pipe on the protruding end of the 
staybolt. As the telltale hole cavity is enlarged, the 
helper will rotate the pipe in a circular motion, thus 
reducing the heated staybolt in diameter, which is now 
easily removed from the hole. 

Repairing Foundation Rings—Worn and corroded 
areas at the bottom and caulking edges are built up 
with electric-arc welding and chipped smooth where 
necessary. Where there is excessive corrosion and holes 
are large, new side sections are welded in. 


Laying Out and Fabrication 


Side and Crown Sheets—Using the old sheets as tem- 
plates simplifies the job of laying out. These sheets are 
rolled flat and if a one-piece wrapper is to be applied, 
the old sheets are laid together on the new sheet. All 
staybolt and rivet holes and edges to be cut are lightly 
center punched. 

Firebox Tube Sheets—The old tube sheet is elevated 
on pedestals on top of the surface block and the outline 


* This report was one of the eight technical reports presented at the 
annual meeting of the Master Boiler Makers’ Association on October 17, 
18. and 19 at Chicago. 
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Committee report describes in 

detail the various methods used 

in the laying out, fabrication, 

and application of locomotive 
fireboxes 


of the sheet is transferred to the block. Center lines 
and the location of foundation-ring rivets are located on 
the surface block and the old sheet is then removed and 
the new sheet set up on the block and squared up with 
the outline of the old sheet. Center lines, etc., are trans- 
ferred to the new sheet and flange-cutting line marked 
with a surface gauge. Tube holes are marked off from 
the template and staybolt and ring rivet holes are marked 
off from the old sheet. 

Door Sheets—Door sheets are also marked off from 
the old sheets. The firehole section is burned out which 
permits the door sheet to lie flat on the plate with the 
flange up. All holes are then center punched and the 
outline of the sheet is marked on the plates. 


Application to Boiler 


Assembling—Sheets are applied to the boiler in the 
following order: Side, crown, tube and door sheets. The 
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Fig. 1—Details of cutting sheets for removal of firebox 
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junction of the crown sheet and the side sheets is lined 
up and clamped for welding as shown at A, Fig. 3. 
Staybolts are run in from the outside about every fifth 
hole up against the inside sheet at the required water- 
space distance, then through the middle hole 7%-in. serv- 
ice bolts are applied. This method securely holds the 
plates in position while being welded. The flanges of 
the tube sheets are trued up and securely held by the 
use of clamps, as shown at B, Fig. 2. These clamps 


are applied either inside or outside as may be necessary. . 


Welding—The firebox is now ready for welding 
which is done by the electric-arc method. First, the 
fire sheets are tack welded at various intervals, then the 
entire box is welded in the following order: Side sheets 
to crown (if applied in three pieces), the legs of both 
the tube and door sheets, crown sheet at the door and 


Tube Sheet -- 


Method of Lining Up & Holding Tube 
& Crown or Welding 


Fig. 2—Jigs for lining up the sheets 


tube ends, the firehole. After completion of the welding 
inside of the firebox, the top of the tube sheet on the 
water-space side has a light reinforcing weld applied 
as far down the side as possible. 

Riveting Foundation Ring—While the firebox is being 
welded, all foundation ring holes are reamed from the 
outside, after which the ring rivets are applied by the 
double-gun method, the rivet being applied from outside 
the firebox. 

Staybolting—The application of staybolts and crown- 
bolts is one which demands our best consideration if 
we are to avoid leaky staybolts. All bolts are set to a 
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Fig. 3—Portable stand for the double driving of staybolts 
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Fig. 4—Frame for riveting crown bolts 


gage to protrude through the sheet 14 in. All staybolts 
are riveted with a combination holder-on and driver. 
The inside and outside ends are riveted simultaneously, 
the outside hammer being supported by an angle-iron 
frame scaffold, as shown in Fig. 3. The top of the 
frame is held by stays located on any convenient stud. 

All crown bolts are also riveted by the double-gun 
method. For supporting the hammer outside, a frame, 
shown in Fig. 4 is erected. This frame is erected be- 
fore the crownbolts are applied, as it provides a safe 
platform and support for the air motor when tapping 
holes from the outside at the crown. The bottom knee 
angles are fastened by a bolt through a staybolt hole, 
and the top supporting angle is located on a convenient 
stud. 


Report by W. L. Kieninger 
General Boiler Foreman, Atchison, Topeka, and Santa Fe 


The flues are removed from the old firebox. The fire- 
box wrapper sheet is cut with an oxy-acetylene blow- 
pipe into about 10 sections and the mud-ring rivets are 
removed from the firebox sheets. The flue area of the 
back flue sheet is removed by the use of the cutting blow- 
pipe. The staybolts are then cut from the outside wrap- 
per plate, first removing those in the lower sections to 
permit the side sections to be removed, then removing 
the crown-sheet sections and permitting them to fall to 
the floor. The door sheet is likewise removed in similar 
sections. These sections are usually four to five stay- 
bolt spaces wide and about 12 to 16 staybolt spaces in 
length. These sizes are found to be the most convenient 
for handling. 

The removal of mud-ring rivets and corner plugs from 
the outside wrapper sheet is made so as to remove the 
mud ring, after which the boiler is given an internal 
inspection. If it is found that the staybolt holes are to 
exceed 11%-in. diameter, consideration is given to the 
application of bushings or new outside casing sides, 
based on the number of staybolt holes to be bushed. 

Since the new firebox plates have all been laid out, 
they are moved to the shears for shaping and then to 
the punch and the drill, respectively. All holes in the 
wrapper sheet for the stayolts are punched 134g in. in 
diameter except those within the location of the short 
radius of each side of the crown sheet. These are drilled 
after the plate has been rolled to the proper shape. The 
door and flue sheets are sheared and made ready to 
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punch. All staybolt holes are punched 1% @ in. in 
diameter and flue holes are punched 154g in. except the 
outside holes adjacent to the flange. The door and back 
flue sheets are then placed in the annealing furnace and 
the flanges are squared and the sheets are straightened 
or properly shaped during the same heat. The flue- and 
door-sheet flanges are laid out for rivet holes and these 
are punched at the flange punch, except for the lower 
12 holes on each flange and the outer rows of staybolt 
and flue holes which are drilled. The rivet holes in the 
flanges are countersunk and the flanges are chipped to 
the standard taper for fireboxes or from the thickness 
of the plate to 14 in. at the caulking edge. 

The wrapper, door, and flue sheets are then fitted into 
the mud ring and all flanges are laid up. Riveting is 
started at the top center of the crown sheet working 
down one side at a time using a No. 90 pneumatic ham- 
mer and all rivets are double gunned. After the firebox 
is in place, it is squared up with the outer casing sheets 
and held in place with strong backs that also hold the 
plates in line and the fire door is then laid up to the 
hole in the back head, prepared, and electric welded. 

All staybolts and radials are cut off to length by the 
oxy-acetylene cutting blowpipe, leaving from three to four 
threads for heading of bolts. All flexible staybolt holes 
are threaded and the flexible stays are applied after the 
rigid staybolts. The flue holes in both the front and 
the back flue sheets are examined for roughness and 
filed before copper ferrules are applied to the back flue 
sheet only and made ready for the flues by rolling into 
place, being sure not to permit the coppers to project 
on the fire side of the sheet. 


Report by E. H. Heidel 


General Boiler Foreman, Chicago, Milwaukee, and St. Paul 


With the universal use of welded seams in the firebox, 
the renewal of firebox sheets can be accomplished more 
economically by applying the sheets while the boiler is 
on the frame. When removing the old firebox, the rivet 
heads should be cut off with a torch or rivet buster, de- 
pending on the heads of the rivets. Staybolts and radials 
should be cut off, after which the sheets in the firebox 
are cut into sections about 24 in. by 36 in., which are 
convenient for handling. Lower sections are removed 
first. 

When replacing the firebox sheets, the new sheets are 
laid-out from the latest blueprints. Patterns for crown 
sheets, side sheets, door sheets, flue sheets, etc., should 
be used for-interchangeability and, if not available, the 
sheets should be developed and patterns made. After 
being laid out, the sheets are sheared and staybolt holes 
drilled 34g in. smaller than the threaded size. Pilot holes 
for the flue hole cutter are punched in the flue sheets, 
except possibly for the flues adjacent to the flange. 

In applying the new sheets, the crown sheet, door 
sheet and flue sheet should be placed in the back end, 
after which the side sheets are applied. All seams 
should be prepared for butt welds, preferably with a 
row of staybolts on each side of the weld. Welding 
should be done from both the fire side and the water 
side of the sheet wherever possible, and in locations 
where it is not practical to weld from the water side, 
penetration of the weld should be checked by means of 
a small light on a gooseneck extension which can be 
inserted through the adjacent staybolt holes. 

After the sheets are applied, a few bolts are put in 
through the sheet to stay it. Bolts must be applied with 
a snug fit. Bolts too tight in the sheet are just as bad 
as bolts too loose, and a bolt which can be readily 
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handled with a 16-in. wrench will give the best results. 
Staybolt holes should be tapped from the outside. Bolts 
should be cut off with three threads outside the sheet, 
and square with the sheet to secure a good uniform job. 

Taper crown bolts, applied from the inside, should be 
used in the center rows of the crown sheet and back of 
the first five or six rows of expansion bolts. Flexible 
bolts should be applied in the breaking zones, and welded 
sleeves should be used exclusively. 


Report by L. J. Murray 


General Boiler Foreman, Western Maryland 


The Western Maryland varies from the assembly of 
the plain firebox by the introduction of Nicholson 
thermic syphons. We require syphons to be furnished 
with flanges of sufficient width and length to form the 
entire crown sheet as shown in Fig. 5. This method 
reduces the amount of welding required for an installa- 
tion and as the crown stay holes are drilled in the flanges, 
the crown sheet is actually in place when the syphons 
are installed. 

After the syphons are set in place, being sure they 
are set at the proper transverse spacing for application 
of a brich arch, they should be welded at the crown. 
While this is being done, the syphon necks should be 
free to move about in the diaphragms and this requires 
that the diaphragm holes should have sufficient clear- 
ance for considerable movement. With welding com- 
pleted, the holes for the crown bolts are tapped, bolts 
applied and driven with the syphon necks still free to 
move as it has been proved that driving crown bolts 
raises the sheet and the syphons. Allowing the necks 
to move avoids locking up initial strains in the necks. 
The final operation of the entire installation is closing the 
diaphragm flanges about the necks and welding in place. 

There are times when the back trailer frames are re- 
moved to apply the firebox without removing the boiler 
from the frames. This is based on the condition of the 
smoke box and waist sheet bolts. When the trailer 
frames are not removed and the boiler remains on the 
frames, the back end is removed from the boiler at the 
connection seam. 


Fig. 5—The large syphon flanges form the crown sheet 
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Report by F. A. Longo 


Welding and Boiler Supervisor, Southern Pacific 


The more economical and safer method of renewing 
fireboxes in locomotive boilers is to remove the boiler 
from the frame. The new firebox can be assembled and 
fitted together better on the floor than it can be assem- 
bled in the boiler. 

The removal of staybolts from the boiler may be done 
according to the procedure indicated in Fig. 6. The 
flame of the cutting torch should be directed against 
the edge of the telltale hole until the metal is heated. 
The cutting jet of the oxygen is then gradually applied, 
while at the same time the cutting torch is moved back 
and rotated so that at a distance of 1% in., the full 
pressure of the cutting jet is being used. After a 
depth of approximately 1% in. is reached, the flame 
should be directed at a 45-deg. angle to the bolt until 
the flame pierces the bolt, thus completing the operation. 

The type of weld used in the new fireboxes is the 
single, V-weld and, as the welders have access to both 
sides of the sheet, the seams must be welded from both 
sides. The success of a welding job depends a great 
deal on how it is prepared and, for this reason, the 
welder should see that the work to be done is properly 


Fig. 6—Procedure for removing staybolts by use of the cutting torch 


bevelled and the edges thoroughly cleaned from dirt, 
scale and grease. 

When applying staybolts to the side sheets, a few scat- 
tered holes should be tapped and staybolts applied so 
there will be no possibility of the sheets getting out of 
alignment while being tapped. Where staybolts are 
being applied at the same place where threaded, it is 
better to fit the staybolts to the sheet, rather than to a 
gauge. This will eliminate the possibility of the stay- 
bolts becoming too tight, due to tap wear. 

Staybolt application should start at the foundation 
ring and work up. This will insure the long bolts being 
used where they belong. All rigid staybolts in close 
proximity to flexible bolts should be in place before the 
application of flexible bolts. The fit in the sheet must 
be such that the ordinary strength of one hand on a 
12 in. wrench is just sufficient to turn the bolt in the 
sheet. 

In tapping holes for flexible bolts, it is important to 
screw a cap or plug in the outside sleeves and in cases 
where no sleeves are used, a bushing should be applied 
in the holes in the outside sheet, which permit the exten- 
sion on the tap to serve as a guide in tapping out the 
hole in the inside sheet, thereby giving assurance of a 
perfect alignment of the hole with the sleeves on the 
outside sheet. When cutting the threads on the bolt- 
threading machine, the top end of the taper radial in 
the outside wrapper sheet should be a trifle loose and 
the bottom end should fit snug. 
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Fig. 7—First operation in assembly of new firebox with boiler 


Report by E. J. Brennan 


General Boiler Foreman, Boston and Maine 


Where shops are equipped with overhead cranes or 
other facilities to properly handle boilers off and on the 
frames, it is far more economical and efficient to apply 
fireboxes with the boiler removed from the frame. 
When boilers are removed from their frames and placed 
on rollers, they can be turned into whatever position is 


' desired to perform the different operations. 


The firebox is assembled on the floor. Sheets are 
placed in the mud ring, lined up, chipped, and fitted for 
welding. Sheets are beveled and welded from the fire- 
side and reinforced or back-welded on the water side. 

(Continued on page 549) 


Fig. 8—Second operation in assembly of new firebox with boiler 
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GOOD MEN 


The machinist put on his goggles and started to 

burn and the way he was using it, he could have 

served a year in jail putting in all of his spare 
time to burn the bars 


L Asr summer when business on the Plains 
Division of the S. P. & W. was poor and 
forces reduced in proportion, washroom 
rumor predicted that the roundhouse at 
Plainville would be abolished and the equip- 
ment moved away. Now that business has 
picked up and four new stalls being added, 


washroom gossip has planned complete rebuilding and 
extending of the roundhouse, new and larger machine 
shop equipped with new machines and other facilities to 


match. 
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ARE HARD TO FIND 


Walt 
Wyre 


Chances are that the present rumor has 
no more truth in it than the previous one, 
but that is not what is worrying Jim Evans, 
the roundhouse foreman. 

When business started falling off, appro- 
priations for maintenance of equipment were 
reduced. That meant laying off men. Loco- 


motives were laid off, too, taken out of service and stored 
on the “dead” track. Some of the locomotives stored 
were in fair condition for service, 


Then the force was reduced to a point sufficient to 
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handle only running repairs. Locomotives that were 
long overdue for classified repairs continued to run until 
they became standing invitations for Forms 5. In des- 
peration Evans took serviceable engines out of storage 
and replaced them with ones that weren’t until some 
would-be wit dubbed the dead storage track “the five- 
year test track.” 

The European war revived railroad business like a 
dash of ice water in the face of a person asleep. Before 
anyone was well aware of the fact, the business was 
there and no power to move it. 

Every furloughed mechanic was called back. Some of 
them came, others had found jobs and accumulated sen- 
iority at other points. A call was sent out over the 
S. P. & W. system for mechanics and plenty of them 
answered the call. 

Most of the men reporting for service were from 
backshops with little, if any, roundhouse experience. 


Evans was two engines short and four hours behind 
when Dudley Davis and Ray Harper, both machinists, 
reported for duty one morning about nine-thirty. The 
foreman was out at the dead engine track trying to 
figure which one of the 5000's had enough serviceable 
parts to build an engine from and wasn't due a five-year 
test. 

"Are you the roundhouse foreman?" Davis asked 
Evans. 

"Yes," Evans admitted, “and I won't have time to 
ws to you until sometime this afternoon; maybe not 
then." 

“We were told to report to you to go to work. We 
are machinists," Harper said. 

“Why didn’t you say so? How soon can you start?" 

“We weren't figuring on going to work until in the 
morning," Harper replied, "but guess we could start 
at noon today." 

Evans was walking around the 5081 while the con- 
versation was going on, the two nut-splitters following. 
“Had any running repair experience?" Evans asked, at 
the same time looking the locomotive's valve motion over. 

Both men had done some running repair work, but 
not in many years, Davis had been in the erecting shop 
the past twelve years, while Harper had been running 
a small turret lathe. 

“Well,” Evans stopped long enough to bite off a chew 
of horseshoe, "I'll have this engine in the roundhouse 
by one o'clock. Look it over, Davis, and do whatever 
is necessary to make it fit to run. Some of the rod 
bushings will have to be renewed. I think I can use you 
in the machine shop," he said to Harper. 

Davis was fitted up with a tool box, assigned a helper, 
and told to start in on the 5081. He went to work with 
a will taking off rods as though he were on piece work 
at so much each for rods removed. 

He dropped all the rods on the right side, then did the 
same on the left. That finished, he looked over the valve 
gear, decided it needed new bushings throughout and 
started taking the valve gear down, 

About that time Evans came by to see how the new 
machinist was getting along. The foreman looked at 
the rods on the floor beside the engine and blinked his 
eyes like a toad in a hailstorm. 

“Did all of the rods have to come down?" Evans asked. 

“Yeah,” Davis knocked a pin out of the valve gear, “all 
of the bushings are pretty badly worn. I think both 
main pins need grinding ” 

“You mean you are figuring on renewing all the rod 
bushings on both sides and truing up the main pins?” 

“« and new bushings in the valve gear,” Davis 
added. “That’s all I've looked at so far.” 
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“Jumping hot boxes!” Evans exploded. “I didn’t 
mean do everything the engine needed! I meant do 
just what is absolutely necessary to make a trip. If 
bushings are not worn right up to the limit, let them go! 
Have you got a machine man started making the bushings 

et?” 

“No, I thought I’d get it all torn down, then get a 
lathe man started on the machine work,” Davis said. 

“Well, put the rods back up and just renew the worst 
bushings.” Evans turned and walked to the board, talk- 
ing to himself, 

He had planned to run the 5081 on an extra west at 
6:45, but chances were beginning to look slim. 

Davis put the rods back up on the left side, then did 
the same on the right. Evans, busy with a hundred and 
one odd jobs and in between trying to stall off the dis- 
patcher who was asking for engines, didn’t get back to 
the 5081 until nearly four o’clock. 

“How are you coming?" the foreman asked Davis 
again. 

“All right, I guess. The middle connection brass on 
the left side will have to be renewed and both front end 
main rod brasses are bad.” 

“Getting them made?" 

"Not yet; just finished getting the rods up on this 
side," he explained. 


Evans left his teeth prints in his lower lip as he walked 
away. Three hours gone and the 5081 not one inch 
nearer ready to run than it had been when it was shoved 
in the house at one o'clock. Swearing wouldn't help 
matters any, though, and the foreman didn't have time 
to explain how a good running repair man went about 
getting an engine out in a hurry, and there wasn't an- 
other machinist available to put on the engine. 

In the machine shop, Harper, wasn't doing very much 
better. There weren't any tires to be turned at that 
particular time, and if there had been he had a man 
regularly assigned to run the wheel lathe. The seniority 
ruling would have prevented putting Harper on the job. 

There was a set of driving boxes for the 5092 waiting 
to be bored, though, and Harper was put on that. Evans 
noticed that the machinist was a little nervous and acted 
as though he was afraid the boring mill would start 
snapping at him. 

The foreman told one of the other machine men to 
show Harper about the controls on the boring mill, then 
Evans went to the office to take an aspirin and cal the 
despatcher. 

Harper set up the first driving box in the all-time slow 
record of one hour and twenty minutes. It took him 
about the same length of time to bore the brass off center 
and too large. Fortunately, the five o'clock whistle blew 
before Harper had time to ruin another crown brass. 

Back in the roundhouse while Davis was practicing re- 
moving and replacing rods, the 5081 had been washed, 
filled, and fired. The locomotive had 60 Ib. of steam in 
the boiler before anyone noticed a leaking stud. It had 
been marked with yellow crayon when previously in- 
spected, but dust had made the marking dim and Davis 
never thought of looking the engine over for such defects. 

Once again Evans had to clamp down on his lower 
lip to keep from saying something he shouldn't. The 
foreman managed to hold his temper though, and his 
voice was calm when he gave instruction to blow the en- 
gine down soon as possible so the stud could be burned 
out and a new one put in. 

After Davis had finally decided that two main rod 
brasses and one middle connection brass were all that had 
to be renewed immediately, he sent his helper to inform 
a lathe man. 
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The machinist put in a little time tightening nuts here 
and there and then climbed up into the cab to wait for 
the bushings. The machine man had two or three jobs 
ahead and it seemed that five o’clock would get there 
before the bushings. 

Davis seemed content to wait patiently, not because 
he didn’t want to work, but because he didn't know what 
else to do. His helper, more accustomed to roundhouse 
work, knew better, particularly when he saw the foreman 
coming towards the cab. 

“Tell him I've gone after a cutting torch to burn out 
the stud," the helper whispered hurriedly and climbed 
out of the cab on the side opposite the foreman. 

"Is it blown down?” Evans called to the machinist. 

“Yes,” Davis replied. “my helper is gone after a cut- 
ting torch to burn out the stud.” 

"Get it soon as you can." There was more of hope 
than expectation in Evans' voice. 

Davis evidently had not had a great deal of ex- 
perience using a cutting torch. After he had put in 
several minutes trving to adjust the flame, his helper 
adjusted it for him. 

'The machinist put on his goggles and started to burn 
and the way he was using it, he could have served a 
year in jail putting in all his spare time trving to burn 
the bars. He burned all around the stud and burned 
the tip off the torch. 

“Would you like for me to try it?" the helper asked 
after he had gotten another tip. 

"Yes, if you don't mind. I'm a little out of practice.” 

The helper, although not an expert, managed to burn 
through the stud without enlarging the threaded hole, 
but it was already damaged so that it would have to be 
reamed and a 11%” stud put in where the 7% one had 
been. The five o'clock whistle caught Davis and his 
helper reaming on the hole. 


Evans had to have the engine. He had already put the 
despatcher off twice, finally telling him he could have it 
at 8:00. He didn't have another 5000 to run in its place. 
The 5093 was coming in on the train at 6:00 and it was 
already marked up to run east at 8:00. If he left Davis 
on the job alone, chances were the engine would not be 
finished. If he took Davis off and put another machinist 
on, there was chance for a grievance with perhaps claim 
for time. And he had already piled up more overtime 
than the law allows. 

Between getting eaten up for excessive overtime and 
a terminal delay, Evans decided on the former. He told 
Johnson, one of his best running repair machinists, to 
stay and help Davis finish the 5081. What really hap- 
pened was Davis stood around with his mouth open, 
while Johnson and the two helpers did the work. Davis 
was wiling, but by the time he found out what to do 
next one of the other men had the job done. 

Next day things went from bad to worse. Harper 
didn't ruin any more driving box brasses, but he did a 
fair job on the boring mill. He tried to change gears 
without throwing out the clutch and scattered gear teeth 
all over the shop. 

The road foreman came in on the 5086 with a report 
long as a congressional investigation—engine won't 
steam, driving boxes pounding; rides hard; booster 
won't work; feedwater pump won't supply the boiler; 
engine lame, and two typewritten pages more. 

“Are you certain it got here without falling to pieces?” 
Evans asked the road foreman. 

"It's a miracle that it did," the road foreman replied. 
“And at that, we had to set out twelve loads to make it." 

Evans had no comeback for that and beat it to the 
roundhouse while the going was good. 
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When the 5086 was in the house, the foreman hung 
the work report up in front of the engine and stood a 
moment thinking who to put on it. Davis was the only 
one he had that could be spared, but he also knew that 
the engine would be due for an annual inspection before 
Davis got it done if the machinist were left to handle it. 
Then Evans had an inspiration. He decided to give the 
machinist one job at a time and give him another one 
when that was done. Evans decided to have him renew 
the piston packing first. 

Davis pitched in on the right piston first. When that 
one was pulled, he started in on the left one. When both 
pistons were out, the machinist told his helper to go to 
the storeroom and get two sets of packing rings. 

“They didn't have but one set." The helper set a 
heavy package down on a vise stand. 

"Why didn't vou bring them?" Davis asked. 

"[ did; here they are." The helper tore the paper 
from around the package of the sectional packing rings. 

“You mean the rings are in a lot of little pieces?” 
Davis said. 

“Sure; all of the 5000's use sectional packing rings. 
That's the only kind we can get. Didn't you ever put 
any of them in?" 

“No, but I guess I can.” Davis picked up one of the 
L-shaped sections and looked at it curiously. Then he 
picked up another piece and tentatively placed them 
together. 

"That's the way they fit together," the helper said. 
“We use a clamp to hold them in place while putting 
the piston in. I'll go get a clamp." 

The machinist had considerable trouble getting the 
first ring in, but the next one went easy. f 

“Are you sure you got that last one in right?” the 
helper asked. “You know, if they are put in wrong 
the rings are likely to come out and cause trouble.” 

"Sure," Davis said. “It’s in all right.” But it wasn’t; 
the sectional ring in front was turned backwards in the 
groove, 

That might not have caused any trouble if the bull ring 
had not been worn, but it was almost to the limit and 
the cylinder was worn too, which made it worse. That 
allowed sections of the ring to drop down and hang on the 
counterbore at the front end of the cylinder. 

It happened seventy-three miles out of Plainville. 
When the sections of the ring hung against the counter- 
bore, something had to happen. Usually in a case of that 
kind the pieces of ring are smashed to bits and blown 
out through the exhaust. That wasn’t what happened 
this time. 

Perhaps the piston head was already cracked. Maybe 
the metal was crystallized. At any rate, the piston head 
gave way and knocked the front cylinder head off and it 
carried a chunk of the cylinder casting with it. None 
of which could have happened if the ring had been 
properly put in. 

Evans knew in his own mind what caused the 5086 to 
tear up, but there was no way of proving it. There 
wasn’t enough left of the sectional piston packing to 
show that there had ever been any put in, let alone 
prove that it was put in wrong. 


In the days that followed, the two machinists proved to 
be of little value to the company. Evans had just about 
made up his mind to disqualify them both if they didn't 
show marked improvement. 

After the boring mill broke down, the drop-pit gang 
got behind waiting on driving boxes. When the machine 
was repaired, the foreman put Cox, the best man in the 
machine shop, on it and assigned a night man temporarily 
on the job. 
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Next day he sent Davis and his helper to the drop-pit. 
That was to be the machinist’s last chance to make good. 
If he fell down on that, Evans decided to get rid of him, 
even if he had to reduce the force to cut the two new 
men off. 

But Davis didn't fall down. No one in the roundhouse 
at Plainville had ever seen parts of a locomotive put in 
place in as short time. The engine was finished a full 
day sooner than Evans had hoped. When it made a 
good run without running hot, all thoughts of dis- 
qualitying Davis vanished. 

He was not quite so fortunate in finding a place where 
Horton fitted. One day when the regular wheel lathe 
man was off, Horton ran the machine and did good work. 
He is learning on the other machines and in time will 
make a good all-around machine man, but as Evans says, 
he wanted mechanics, not apprentices. 

A boilermaker and a pipe man were the next two 
mechanics to report for work at Plainville. When they 
showed up, Evans called them in the office to talk to 
them. The pipe man's experience was O.K., and he 
turned out to be a good man on running repair. 

"What kind of experience have you had?" Evans 
asked the boilermaker. 

eig. out mostly," the boilermaker replied. 
been on the lay-out job nearly ten years." 

"Can you do electric welding ?" 

“No, I never did, but guess I could learn,” the boiler- 
maker said. 

"Ever do any hot work?” 

“Very little; in fact, I've done very little repair work 
of any kind. I learned the trade in a boiler shop build- 
ing boilers and I've been on lay- -out work most of the 
time I've been with the railroad." 

“Well, I don't know;” the foreman shook his head, 
“I'm satisfied you'll have to go on nights in a few days. 
The man now on nights has been wanting to come.on 
days for some time. You'll have a sweet time on that 
job. I'll try you on days a while." 

Two or three days later the master mechanic called 
Evans in the office. “We've increased the force four 
mechanics and four helpers, yet you are running up more 
overtime than ever, and I can't see that our power is 
getting in any better condition." 

“That’s right," Evans agreed. “But the trouble is, the 
new men are all Chick Sales mechanics.” 

“What do you mean ‘Chick Sales’ mechanics ?" the 
master mechanic asked. 

“They are all specialists. Take the boilermaker that 
came in a few days ago. He’s a lay-out man. Chances 
are he could lay out and build a fire box quick as the 
aie one, but the trouble is we don't build fire boxes 

ere." 

"Why don't you disqualify them?" 

“Tf I did we might get some that are worse. They'll 
all probably be good men with a little roundhouse ex- 
perience, and if we ever did need good men, we need 
them now." 


“Tve 


The Renewal 
of Fireboxes 
(Continued from page 545) 


The boiler is placed on rollers upside down, after which 
the firebox is dropped in place and the mud ring is set 
in. The firebox is lined up in the shell and the water 
space divided equally and sufficient staybolts are applied 
to hold the firebox in position. The mud ring is fitted, 
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the corners are laid up both inside and out, the holes 
are reamed, and mud-ring rivets are applied. 

All staybolts and radials are applied to within one 
row of the outside syphon flange weld. On locomotives 
with two or three syphons in the firebox, it is very dif- 
ficult to drive the upper rows of staybolts and radials 
with the syphons in place. For this reason we apply 
all staybolts and radials before applying the syphons. 
The syphons are then set in place, fitted up and made 
ready to weld. They are welded down-handed from 
the fireside. After all the seams have been completely 
welded, the boiler is turned right side up, and the seams 
are back-welded on the water side. The tubes and flues 
are then applied and the boiler is tested and made ready 
to transfer to the erecting floor to place on the frames. 


Report by H. L. Livers 


Boiler Shop Foreman, Texas and Pacific 


The laying out of all firebox sheets is done by tem- 
plates. Instead of drilling one sheet, we stack from 
three to ten sheets as the need may be and, using a 
marked sheet as a template, drill through all the sheets. 
After sand blasting, an inspection of the wrapper sheet, 
back head and throat sheet is made, and all defects are 
repaired before the firebox is applied. All staybolt holes 
are checked and holes larger than 1144 in. are reduced 
to 1 in. by electric welding. 

The wrapper sheet is rolled and the sheets are fitted 
in the mud ring. The sheets are laid up and the rivet 
holes are reamed. The firebox is placed on end to drive 
the rivets, starting in the center and riveted to within 
six rivets from the mud-ring corner. After the rivets 
are driven, the firebox is placed on its side and the mud- 
ring corners are laid up. The six remaining rivets are 
driven and all mud-ring corners are welded 12 in. above 
the mud ring. All firebox rivets are double gunned. 
The firebox is then caulked on both sides and fitted into 
the boiler shell. 

In boilers with combustion-type fireboxes, we renew 
these by an entirely different method. These locomotives 
have a four-wheel trailer frame. These are run out 
when the wheels are removed, giving ample room to 
apply the firebox sheets without removing the boiler 
from the frame. 

After removing the firebox staybolts, radials and flex- 
ible bolt heads, the firebox is sandblasted and the neces- 
sary repairs are made. The syphons are fitted to the 
crown sheet, and the crown sheet is placed in the shell 
using chain blocks and holding in place by long bolts 
through the roof sheet. Then the door and inside throat 
sheet, back flue sheet, combustion chamber, and side 
sheets are fitted in the order named. All seams are butt 
welded. except the back flue sheet and across the top 
of the door sheet. 


Discussion 


The discussion of this subject indicated that there was 
considerable difference of opinion on whether the boiler 
should or should not be removed from the frame for 
the renewal of the firebox. One member stated that at 
a time study made by the railroad which he represented 
showed a saving of $250 was obtained by removing the 
boiler from the frame when doing this repair job. 
Furthermore, he said, there is less interference between 
the boilermakers and the machinists in performing their 
duties. 

Another member referred to the better work that can 
be done when the boiler is removed from the frames. 
He explained that this procedure permits the placing of 
the firebox in the proper position for welding. 
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Another speaker said that they had found it more 
economical to apply new fireboxes without removing the 
boilers from the frames. It was pointed out that the 
proper method to be used may depend upon the avail- 
able shop facilities and is also influenced by the design 
of the locomotive under repairs. 


Methods for 
Welding Locomotive Frames 


In spite of the rapid increase in the amount of weld- 
ing in the railroad shop today, welding locomotive 
frames still occupies an important place. Not only is it 
necessary for the welder to get a nearly perfect weld, 
but the frame must be correctly prepared. There are 
a few fundamentals that are imperative for good frame 
welding. , 

Let us first consider a locomotive with a broken top 
frame rail just ahead of the main drivers. This break 
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Fig. 1—Device for expanding frame jaws 


generally occurs in back of a spring hanger and is often 
caused by electric welding a steel plate in a worn spot 
in the frame caused by the chafing of the spring hanger. 
There would be fewer broken frames if this practice 
were eliminated. In the event that a spring hanger 
chafing plate does move and the frame is gouged out, 
it is better to build up the worn spot solid, either with 
bronze, applied witii the torch, or with steel, applied by 
electric welding. 

Although it would seem impossible to expand a frame 
break 34 in. it is quite simple when the proper procedure 
is followed. After the wheels have been dropped, the 
frame wedge belonging in the jaw is placed in position. 
This provides a straight surface to jack or wedge against. 
Next, the expander, shown in Fig. 1, is inserted in the 
jaw in line with the bottom rail of the frame. Before 
going any further, the frame must be trammed so that 
the expansion may be measured so as to know when 
the proper amount has been reached. This amount varies 
with the size of the frame. It is well for the operator 
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Fig. 2—Method of spreading jaws and scarfing the break 


Drive wedge here 


tu base his calculations on a 5-in. square section. This 
size requires exactly 14 in. Naturally there must be 
slightly more for larger sections and less for smaller 
ones. If the proper amount of expansion cannot be 
secured by the above method, it is a simple matter to 
cut the pedestal. 

After the frame is expanded, it must be scarfed out 
for welding. There are numerous ways of doing this, 
but the generally accepted one is as follows: Find the 
center of the frame on top and center punch it. Then 
center punch a line down the face of the frame 1 in. 
each side of the break. When the bottom is reached 
curve the scarf in toward the break so that the bottom 
edge of the frame rail remains intact. Curving the cut 
in at the bottom saves the bother of putting a plate on 
to start the weld. The scarf should then be chipped 
free of all oxide. This method is shown in Fig. 2. 

It is customary to have at least three operators on 
a frame weld of any size. While this is not absolutely 
necessary, it is a good plan because it has been proved 
that a tired operator is quite apt to be a little careless in 
the application of the weld metal. The extreme heat 
and rarefied air adjacent to a heavy weld rapidly sap the 
vitality of a welder and cause him to tire quickly. To 
insure the best type of welding, operators should not 
be permitted to weld on heavy sections more than one 
hour at a time. Fig. 3 shows a cooler designed to add 
to the comfort of the welder. 

There are many kinds of frame breaks but this is 
tvpical and with a little ingenuity the operator should 
he able to arrange the expander to give the most expan- 
sion with the least effort in every case. 

There are times when a frame must be repaired by 
some method of welding that does not require so much 
expansion. In such a case bronze may be the solution. 


Fig. 3—Air cooling jets 
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Bronze rod has a tensile strength suitable for this ap- 
plication and can be used with the assurance of a satis- 
factory result. When a locomotive frame is broken in 
an emergency, it becomes necessary to repair in the least 
possible time. The frame may be cut out and filled 
with bronze without any expansion or removing any 
parts. Of course, this temporary repair is removed at 
the earliest opportunity and a more permanent weld 
substituted. ; 

Another solution is welding with the shielded-arc 
process, where little expansion is required and if a few 
simple rules are followed excellent results may be ex- 
pected. The scarf must be free of all oxide; a good 
grade of rod must be used (there is no economy in 
cheap welding rod), and all slag must be removed from 
each layer. It is a good plan to peen each layer with an 
air hammer. This helps to remove some of the strains 
set up by the contraction of the weld metal. Finally, 
the weld should be annealed by heating to a cherry red 
with a charcoal fire, or similar method. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shot 
are invited to submit their problems for solution. 


Method for Rolling 
Crown and Firebox Sheets 
Q.—What is the proper way to roll the crown and sides of a 


firebox where the crown and sides and the combustion cham- 
ber are to be made in one piece ?—J. S. 


A.—The following method is used in rolling the crown 
and sides on fireboxes having combustion chambers. 
Figs. 1 and 2 illustrate the crown and sides and com- 


Filter Strips- 3 . g Filler Strips 


Fig. 1 


bustion chamber as submitted in the question. The first 
operation is to roll the bottom of the combustion cham- 
ber as designated by A-A in Fig. 2. This is done with 
the use of filler strips as illustrated in Figs. 1 and 3. 
The filler strips are generally 3$ in. thick and a suf- 
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ficient number are used so that the crown and sides will 

pass freely through the rollers, the filler strips and com- 

bustion chamber being rolled to the desired diameter. 
The second operation is to roll the corner radii on 


| Chamber 


Fig. 2 


each side as designated in Fig. 2 by C. "These radii are 
rolled the entire length of the sheet. 

The third operation is to roll the crown radius B. 
This radius being rolled for the entire length of the sheet. 


Crown and Combustion 
Chamber Sheet 


Fig. 3 


Repairs to Sheets 
When Changing Types of Stokers 


Q.—We are removing several Duplex D-2 stokers from Pacific 
type locomotives and applying Standard HT stokers in their 
place. Should a new firedoor sheet and backhead be applied to 
the boiler when making this change or can the present sheets 
be altered, to suit?—L. J. R. 


A.—The application of a new firedoor sheet or back- 
head when changing from D-2 to HT stokers should de- 
pend entirely upon the condition of these sheets at the 
time the stoker change is to be made. The firedoor sheet 
and backhead should be thoroughly inspected for checks 
and cracks in the knuckles and staybolt holes and should 
they be found to be in bad shape, the sheets should be 
renewed at the time the stoker change is made. 

Should it be found that the knuckles were checked and 
cracked only along the sides, it would only be necessary 
to apply a half firedoor and backhead, extending them 
up to the top of the staybolts, thus renewing the sheet 
up to and above the old Duplex stoker tube holes, and 
still not disturbing the backhead bracing. 

Should it be found that the backhead and firedoor sheets 
are in good condition, the alterations could be made by 
cutting the sheets, removing a section of plate including 
both stoker tube holes and firedoor hole and then apply 
a welded or riveted patch having a firedoor hole suitable 
for use with the HT stoker. 
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New Haven's Readville Shop Rebuilds 


16,400 Arch Bar 


Old arch bar trucks on the stripping tracks. The journal box bolts 
have been cut through preparatory to dismantling the trucks 


Is accordance with requirements of the A. A. R. af- 
fecting the discontinuance of arch bar type of car trucks, 
the New York, New Haven & Hartford set up a shop 
operation at its Readville, Mass., shops for the rebuild- 
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lrucks 


ing of these trucks on a quantity production basis. After 
the necessary facilities were installed, the job was started 
in May, 1936, and when the schedule had been com- 
pleted in August, 1939, a total of 8,200 car sets of trucks 
had been rebuilt into modern cast-steel side frame types. 
The average daily output of the truck rebuilding de- 
partment was from 24 to 28 finished trucks. 

Reference to the drawing will show the layout of the 
facilities which involved two inside shop tracks at one 
end of the shop building and one track outside of the 
building. The outside track is a through track across 
the transfer table and immediately adjacent to the corner 
of the shop, nearest this track and the table, four 15- 
ton Whiting car jacks were installed with unit electric 
control. The truck rebuilding job was scheduled to fit 
in with a freight car repair program so that the cars to 
be repaired were delivered at the truck rebuilding loca- 
tion with the old arch bar trucks still under the cars. 
The cars were then jacked up, the old trucks removed 
and the new trucks installed under the cars, which were 
then moved into the repair shop. 

As the old trucks were removed they were rolled back 
onto the transfer table and immediately moved to posi- 
tion A on shop track No. 1 where they were picked up 
by an overhead monorail electric hoist of 5 tons' capacity 
and moved through the shop to the covered shed at the 
opposite end of the building and placed on stripping 


General view inside the shop taken 
from the assembling location look- 
ing toward the stripping shed. The 
incoming wheels are seen on track 
No. 2; the bolster repair location, 
at the right, on track No. 1 and 
the truck assembly in the fore- 
ground. The bolster is in place 
and the side frames are on the 
hoists ready for application 
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1 l Putting the side frames in place. The three overhead hoists are 
shown in their respective positions on the transverse runway from the 
i side frame storage positions 


l e : A. 
Covered Shed — | tracks at the position marked B. "These stripping tracks 


are of the full length of the shop building and had truck 
storage capacity sufficient for two or three days' opera- 
tions. 

Layout of truck rebuilding shop All of the trucks were stripped outside of the shop. 


At this stage of the assembly, the 

repair crew was getting ready to 

slide the spring plank under the 
bolster 
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Top—After the trucks were assem- 
bled, the journal boxes were pack- 
ed. A line of completed trucks is 
shown in the background on track 
No. 2. Center—The completed 
trucks were then moved out onto 
the transfer table. Bottom—This 
is the supply track outside the shop 
where the cars were brought in 
with the old trucks and jacked up 
on the Whiting hoist. The new 
trucks were placed under the car 
and it was then moved into the 
shop for repairs 


The first stripping operation was to have a workman go 
along the line of old trucks and burn off the journal 
box bolts with an acetylene torch. Then the old trucks 
were moved under the shed to position B and completely 
dismantled. The old bolsters were taken into the shop 
for use in the rebuilt trucks; the wheels were inspected 
and those meeting the requirements for further service 
were placed in the shop on track No. 2—the condemned 
wheels being sent to the wheel shop; the spring planks 
were sent to the car department machine shop in an ad- 
jacent building for drilling and the remainder of the parts 
of the old trucks were set aside for disposition as scrap or 
otherwise, 

The alteration work on the old bolsters consisted of 
checking up to make sure that the wear plates were in 
good condition for further service and, if not, they were 
either renewed or built up by gas welding. The spring 
planks were sent to the machine shop and drilled to fit 
the new cast-steel side frames. 


Assembling the New Trucks 


All of the assembly work was carried out on shop 
track No. 2. A supply of wheels was maintained on this 
track and one pair was placed in position at C under the 
three one-ton hoists. The center one of these three hoists 
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was fixed in position laterally and the two outside ones 
moved on a runway at right angles to the shop track. 
After the wheels were placed, a bolster was brought from 
the pile adjacent to the assembly location on a special 
wheeled truck to a point where it could be picked up 
by the center one of the three hoists. It was held at 
the proper height by this hoist while two side frames 
were picked up by the two outside hoists and moved in 
toward track No. 2. By means of these three hoists, the 
side frames, bolster, and wheels were placed in the proper 
position and the journal brasses and wedges were ap- 
plied. The next step was to slide the spring plank under 
the bolster and then insert the coil spring nests. 

The truck was then moved along the assembly track 
to the next position where the journal boxes were packed, 
brake beams, hangers, safety guards, and bottom con- 
nectors applied. As the trucks were completed, they 
were moved out of the shop on track No. 2 and trans- 
ferred to the outside supply track where they were either 
applied under incoming cars or stored until needed. 


Car-Floor 
Finishing Machine 


The illustrations show a new machine, recently developed 
by the Nordberg Manufacturing Company, Milwaukee, 
Wis., for re-surfacing or smoothing badly-worn and 
rough box-car floors. The machine is powered by elec- 
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Nordberg car-floor finishing ma- 

chine resurfacing the floor of a box 

car at the Milwaukee shops of the 
C. M. St. P. G P. 


tricity and weighs approximately 2,000 Ib. Normally, 
it would require a crew of three men to operate: a run- 
ner, a helper and a sweeper. After the machine is set 
up in the car, the runner operates the machine, the sweep- 
er keeps the floor clear of the cuttings, and the helper 
changes and sharpens the knives in another cutter head 
to be ready for the next car. In addition, some time 
must be spent by two or three men in driving down 
nails and taking out the center floor bolts if it is a bolted 
floor. The bolts in the ends of the boards are left in 
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place. The estimated cost of surfacing a car floor with 
this machine at the rate of one floor per hour is less 
than $12.00. 

The knives which do the surfacing are so arranged in 
the revolving cutter head that they will make a cut of 
but 46 in. to % in. as desired, and not go deeper. The 
knives are made of high-speed steel and may hit nails or 
bolts without breaking or seriously dulling the knives. 
The heads are changed for every car, about 10 or 15 
min. being required to resharpen and place the knives 
in the extra heads furnished for this purpose. Since 
the knives are only slightly dulled by dirt, etc., embedded 
in the surface of the floor, it is possible in many cases to 
use a set of knives for two cars but generally, a better 
job will be accomplished by starting every car with 
sharpened knives. 

A good job well done by a careful operator will leave 
the floor with fewer irregularities or variations in height 
of the boards than with a new floor. For exceptionally 
smooth jobs, some roads may desire to finish the floor 
with a sanding machine following the car floor surfacer. 
Cars that have been badly fouled with oil, creosote and 
green hides are said to have been made fit for any kind 
of lading after being re-surfaced. 

Referring to the illustrations, the general construction 
and method of operation of the machine will be apparent. 
It is normally moved about the car shop on a platform 
truck of the same height as the car floor, being pulled 
into the car with the weight resting largely on two re- 
tractable transverse wheels WW. Once in the car, it 
moves lengthwise of the car floor on four wheels as illus- 


D 


trated, being driven by electric motor M and guided by 
four horizontal rollers bearing against the sides of the 
car and against door guides GG when passing the door- 
ways. The cutter head, revolving at high speed under 
guard H, is driven by pulley and’ V-belt connection to a 
10-hp. electric motor N, the entire drive mechanism and 
controls being built into a steel frame F which can be 
rotated through 360 deg. and is supported on carriage C 
equipped with four small flanged rollers for power-driven 
transverse movement along track TT on the main ma- 
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chine frame. Frame F can be indexed and held in any 
desired angular position for cutting in doorways or cor- 
ners of the car and carriage C can also be locked at any 
position necessary along the main frame. 

For satisfactory operation of this machine, it is very 
important to have complete flexibility for raising, lower- 
ing and tilting the cutter head on both the longitudinal 
and crosswise axis. Two short levers under the oper- 
ator's left hand (shown at R in one of the views) control 
the movement of the machine along the car floor and 
lower the cutting head. Hand wheel P tilts the cutter 
head as necessary to feather the outside cut where end 
bolts in the floor boards are not removed. Guard rail S 
serves to steady the operator who rides on the machine. 
General illumination is supplied by light D on power in- 
take standard E which can be lowered when moving the 
machine into the car. The electric cable passes from the 
top of this standard through a pulley temporarily secured 
in the top of the door opening and has a counterweight 
on the outside which enables the cable to lengthen or 
shorten with movement of the machine, but always keep 
taut and hence up out of the way. The auxiliary light 
K illuminates the floor around the cutter. 

'The cutter head floats on the car floor so that it fol- 
lows the rolls and sags on the original surface. The six 
Lj-in. by %-in. high-speed steel knives or cutters are 


Another view of the car-floor finishing machine showing additional 
details of the construction 


rigidly set in the head at an angle of 25 deg. and can be 
quickly and easily adjusted by a special jig to project 
uniformly 46 in. to % in. below the head so as to give 
the limited depth of cut desired. The machine travel is 
50 ft. per min. and a cut about 16 in. wide is taken each 
time the machine moves up and down the car with the 
cutter head in operation. Cuts lengthwise of the floor 
boards may be taken when desired by means of the power 
drive to carriage C. 

This car-floor finishing machine is of exceptionally 
rugged design and the performance when hitting nails 
is quite remarkable. It simply snips them off or shears 
them lengthwise and, in fact, seems to “thrive on them." 
'The cutter head is a strong steel casting, the knives well 
backed up at the rear and when run into a solid obstruc- 
tion like a floor bolt the machine simply stalls. The 
machine, illustrated, has been largely developed and is 
now in use at the C. M. St. P. & P. car shops at Mil- 
waukee, Wis. 
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Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. A. R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of de- 
cisions as rendered.) 


Joint Evidence Necessary to 
Claim for Improper Repairs 


The Southern Pacific repaired P. H. & D. car No. 1226 
on October 1, 1936, by applying one S. H. A. A. R. 
cast-steel coupler yoke and one S. H. A. A. R. 5-in. by 
7-in. by 6'%-in. type D coupler body. The Mather 
Stock Car Co. declined to accept the charge for these 
repairs. It stated that car No. 1226 carried a non- 
A. A. R. cast-steel yoke, 14%-in. by 5-in. horizontal 
cross key, and 5-in. by 7-in. by 6%-in. type D couplers 
at each end and that the proper substitute for this tvpe 
of voke is an A. A, R. wrought-iron yoke as provided 
by interpretation No. 11 of Rule 17. The Mather Stock 
Car Co. contended that the Southern Pacific could either 
have replaced the parts in kind or could have applied 
the A. A. R. wrought-iron yoke and, having failed to 
follow either of these methods of repair, it should with- 
draw its charge for non-permissible repairs. The 
Southern Pacific stated that in order to substantiate a 
claim for wrong repairs, joint evidence was necessary 
as provided by Rule 12 and contended that as this claim 
was not supported by the proper joint evidence, the 
charges as rendered are proper and should not be can- 
celled. 

In a decision rendered November 17, 1938, the Ar- 
bitration Committee stated: “The statement of the 
Mather Stock Car Co. contains no evidence to sub- 
stantiate the claim that the cast-steel yoke applied did 
not conform to the standard of the car with respect to 
pocket and keyway dimensions and to substantiate its 
claim that the repairs were improper, joint evidence 
should be furnished. The contention of the Mather 
Stock Car Co. is not sustained.”—Case No. 1768, Mather 
Stock Car Co. versus Southern Pacific. 


Repairs Unwarranted—Direct 
Connection with Owner 


'The Southern made heavy repairs to 11 Interstate cars 
at its Spencer, N. C., shops during the month of April, 
1938. The Interstate took exception to the repairs to 
these cars, claiming that the repairs were in violation of 
A. A. R. Rule 1, paragraph b, as the cars were in con- 
dition to have moved home empty without any repairs 
or with only temporary repairs, as the Southern has a 
direct connection with the Interstate at Appalachia, Va. 
The Southern did not consider that there was any viola- 
tion of the Rules of Interchange in the repairing of these 
cars as it was its understanding that Rule 1 (b) refers 
to a direct connection to the home line at the point 
where the car is located in bad order and does not con- 
template handling of the car several hundred miles to 
effect delivery to the car owner. The railroad claimed 
the condition of these cars would not permit the making 
of temporary repairs at a reasonable cost to put them 
in condition to move over 300 miles. 

In a decision rendered November 17, 1938, the Arbi- 
tration Committee stated: "Since the Southern has 
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direct connection with the car owner, the extent of re- 
pairs made was in violation of Rule 1 (b) and the bill, 
therefore, should be cancelled. If temporary repairs 
were necessary to move the cars safely to the inter- 
change point, authority to bill could have been requested 
in accordance with Rule 21 (c). The principle of de- 
cision 1760 applied."—Case No. 1769, Interstate versus 
Southern, 


Air Brake 
Questions and Answers 
D-22-A Passenger Control Valve (Continued) 

490—0Q.—W hat is the purpose of this choke? A.—In 
service position it serves to retard the flow of air to the 
chamber over the application valve, permitting the pres- 
sure underneath to lift the piston and unseat the appli- 
cation valve. 

491—Q.— Explain the operation of the relay valve in 
release position. | A.—The supply-reservoir air flows 
through choke No. 12 to the spring chamber back of the 
application piston, balancing the pressure on both faces 
ot the piston. With the brakes released there is no pres- 
sure in the displacement reservoir and chamber B on the 
face of the relay piston. This piston is in release posi- 
tion and the application valve and piston seated, being 
held in that position by two springs. The exhaust valve 
and piston are in their lower position, opening chamber 
A and brake cylinders to the exhaust passage. 

492—0Q.—E xplain the relay valve in applied position. 
A.— When a brake application is made, air from the dis- 
placement reservoir builds up in chamber B on the face 
of the relay piston, moving it and the attached level 
upward. The application-valve spring resists the first 
movement and thus fulcrums the lever at the right and 
between the application-valve stem and the adjusting 
screw. The left end of the piston lever moves upward, 
lifting the exhaust-valve stem, seating the exhaust valve 
on its seat on the exhaust piston, moving the piston 
against its bushing seat, in this way limiting the upward 
travel of the left end of the lever, closing the connection 
between the brake cylinder (chamber A) and the ex- 
haust passage. As the piston movement continues up- 
ward, the level becomes fulcrumed at the left end, lifting 
the application valve stem, and unseating the application 
valve. This permits the supply-reservoir pressure above 
the application piston to flow into chamber A and to the 
brake cylinder faster than the rate permitted by choke 
No. 12, and the reduced pressure above allows the sup- 
ply-reservoir pressure underneath to lift the piston. This 
permits the supply-reservoir pressure to flow to the brake 
cylinder. 

493—Q.—Describe the operating in lap position. A.— 
The brake-cylinder pressure continues to build up in 
chamber A, and on the back of the relay-valve piston 
until it equals the displacement-reservoir pressure in 
chamber B on the face of this piston. The application 
valve and piston are returned to their seats by the two 
springs, moving the contacting stem, the right end of 
the fulcrum lever and relay-valve piston downward. Dur- 
ing this movement the left end of the lever fulcrums on 
the exhaust-valve stem, holding the valve seated. 

494—Q.—Does this arrangement maintain the brake- 
cylinder against leakage? A.—Yes. 

95—Q.—How is this done? A.—Any reduction in 
pressure in chamber A (brake-cylinder pressure) below 
that in the displacement reservoir on the lower relay valve 
piston face (chamber B) causes the fulcrum lever to 
move upward, opening the application valve and allow- 
ing the supply reservoir pressure to flow to the brake 
cylinder until the balance is restored. 
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496—Q.— Explain the operation during a partial or 
complete release of the brake cylinder pressure. A— 
When the displacement reservoir pressure on the face 
of the relay piston is reduced, the brake cylinder pres- 
sure on the back of the piston causes it to move down- 
ward and, as the lever is fulcrumed at its right end, it 
moves the left end of the lever downward, allowing the 
exhaust valve to open. This allows the brake cylinder 
pressure to flow past the exhaust valve, balancing the 
pressure on the exhaust piston, permitting it to open 
easily. This allows the brake cylinder pressure in cham- 
ber A to flow through the exhaust passage. 

497—Q.—Does the brake cylinder pressure release 
completely? A.—Not unless the displacement reservoirs 
pressure is completely released. 

498—Q.—What causes the relay piston to move to lap 
position? A.—If only a partial release of the displace- 
ment reservoir pressure is made, the brake cylinder pres- 
sure will continue to flow to the exhaust until the pres- 
sure on the back of the relay piston is lower than that 
on the face at which time the piston moves upward to 
lap position, seating the exhaust valve and piston and 
cutting off further flow of brake cylinder pressure to 
the exhaust. 

499—Q.—What permits accurate graduations during 
the various operations? A.— The exhaust and applica- 
tion require little force to move them so that the relay 
valve as a whole is very sensitive. 

500—Q.—Where is the A-4-A relay valve used in- 
stead of the B type? A.—On cars having the foundation 
brake rigging designed to provide the required high- 
braking force for ultra high-speed service. 

501—Q.—What braking ratio does it provide? A.— 
The standard maximum braking ratio of 150 per cent 
for conventional passenger service. 

. 502—Q.— Does this require any changes in the brake 
rigging? A.—No fundamental changes are required. 

503—Q.—How do the pipe connections compare on 
the two types of relay valves? A.—The pipe connec- 
tions between the control valve, the combined reservoir 
and the relay valve are the same for either relay valve. 

504—Q.—What does the A-4-A relay valve consist of ? 
A.—It consists of a self-lapping portion like that of the 
B type, except that the piston embodies a release spring, 
and faces a large diaphragm. 

505—Q.—What acts on the large diaphragm? A—A 
small diaphragm acts on the large one through a suitable 
follower. 

506—Q.—Where does the chamber on the face of the 
small diaphragm connect? A.—Chamber A, on the face 
of the small diaphragm, is connected to what is known 
as pipe 16, thence to the displacement reservoir. 

507—Q.—What acts on the small diaphragm? A— 
The displacement reservoir pressure acts on the small 
diaphragm which in turn acts through the follower and 
large diaphragm to operate a level which reproduces the 
proper proportion of brake cylinder pressure. 

5 Q.—How does the self-lapping unit compare 
with that of the B type? A.—It operates as described 
for the B type except that it is actuated by a diaphragm 
pile instead of a piston. 

509—Q.—How do the two types of relay valves com- 
pare as regards reproduction of brake cylinder pressure? 
A.—The self-lapping unit of the Type B valve repro- 
duces brake cylinder pressure equivalent to the displace- 
ment reservoir pressure. In the A-4-A valve, the area 
of the small diaphragm being less than that of the larger 
one a proportionately lower brake cylinder pressure is 
produced on the large diaphragm by a given displace- 
ment reservoir pressure on the small diaphragm. 
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High Spots in 


Railway Affairs... 


Minimum Wages 
On the Railroads 


A United States Department of Labor 
statement indicates that of the 1,200,000 
wage earners on the railroads, approxi- 
mately 100,000 receive less than 40 cents 
an hour, these being in large part main- 
tenance of way workers. The Wage and 
Hour Division announces the appointment 
of a committee of 12 members to study 
the problem and recommend a minimum 
wage for the railroad industry, up to 40 
cents an hour, which will not substantially 
curtail employment. It appears that the 
Economic Section of the Wage and Hour 
Division has already made an extensive 
study of hourly wage rates, and this will 
be placed at the disposal of the commit- 
tee. When it files its minimum wage rec- 
ommendation, a public hearing will be 
scheduled by the Administrator, after 
which he may approve or reject the rec- 
ommendation. 


River Transportation Expensive 


Clyde M. Reed, United States Senator 
from Kansas, was in fine fettle when he 
spoke to the National Industrial Traffic 
League in Chicago on November 21. He 
urged the league to support the Wheeler- 
Lea Bill, which he suggested was "a start 
toward a national policy in dealing with 
transportation". He declared that “inland 
waterway transportation is not low cost 
transportation; it is high cost transporta- 
tion as compared with the highways or the 
railways. The only reason for lower 
charges is the subsidy paid by taxpayers 
out of the public treasury. Without such 
a subsidy, inland waterway transportation 
could not exist for a month.” He spoke 
of "inland waterway racketeers" and made 
this significant statement: “When we 
come down to talking about public morality 
in the handling of public money, I find it 
difficult to make a distinction in my mind 
between Tom Pendergast taking a million 
dollars out of the Kansas City treasury, 
and Missouri River promoters inducing the 
United States to waste two hundred mil- 
lion dollars trying to make the Missouri 
River navigable. It can't be done. Even 
if it could be done successfully, the benefit 
would be nothing in comparison to the 
money spent." 


Ickes Fulminates On Road Hogs 


Harold L. Ickes, Secretary of the Interior, 
surely "said a mouthful” when he recently 
addressed the American Automobile Asso- 
ciation. In speaking of road taxes he said, 
"We have been digging into our pockets 
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to build boulevards for trucks.” He char- 
acterized the truck driver as one who drives 
a monster at reckless speed, regardless, 
generally speaking, of the rights of the 
mere motorist. "I have promised some 
day," said Mr. Ickes, “to give myself the 
pleasure of driving down a truck-infested 
road in the biggest armored tank that I 
can find and bumping these pests from the 
road, regardless of where they may light." 
* * * As the motorist ventures forth with 
his family to drive a few miles on a pleas- 
ant Sunday afternoon, he not infrequently 
finds himself in a situation that Tennyson 
might have described in this fashion: 


“Trucks in the front of him; 
Trucks in the rear of him; 
Trucks on each side of him; 
Back-fired and lumbered." 


While the state of mind of the motorist, 
thus beset, might be written thus: 


“His not to reason why, 
His but to pass and die. 
Into the mouth of death, 
Into the fumes of Shell, 
Rode the encumbered.” 


A Sad State of Affairs 


“The American people have not paid a 
fair price for transportation service when 
measured in terms of what they have been 
required and willing to pay for other es- 
sential services and products,” said Wil- 
liam J. Williamson, general traffic man- 
ager, Sears, Roebuck & Company, before 
a recent meeting of the Women’s Traffic 
Club of Greater New York. He pointed 
out that, “A survey of 18,000 truck lines 
covering the first nine months’ operation in 
1938 revealed an operating ratio of 99.65 
per cent; in other words, the actual cost 
of operations alone took practically all the 
income, leaving nothing for interest, divi- 
dends, or new capital. Privately owned 
for-hire water carriers have been in con- 
stant financial distress for the last 25 
years. Recently much of the commercial 
package transport on the Great Lakes has 
been abandoned. Only a few of the inter- 


coastal lines are operating at a profit. 


Were it not for government promotion and 
subsidy, the air lines could not exist on the 
basis of their present rates. Railroads as 
a whole had a deficit in 1938 of 123 mil- 
lion dollars.” According to Mr. William- 
son, this “is not a matter of immediate 
political short-sightedness. It is a mat- 
ter of a long-time trend of national eco- 
nomic philosophy, which has been mani- 
fested in the same way, consistently, by 
succeeding national administrations embrac- 
ing at least three different political parties." 


(Turn to next left-hand page) 


Major General Ashburn Out 


One unlooked for, but not unwelcome re- 
action of the application of the Reorgani- 
zation Act of 1939 has been the elimina- 
tion of Major General T. Q. Ashburn as 
president and chairman of the government- 
owned Inland Waterways Corporation. 
Formerly under the War Department, that 
corporation was on July 1 transferred to 
the Department of Commerce. The Gen- 
eral and the Assistant Secretary of Com- 
merce J. Monroe Johnson, to whom he was 
assigned to report, did not get along very 
well together. The General went over 
Johnson's head to the White House and 
seemed to find sympathy there, although i: 
now appears that he did not tell the Presi- 
dent all of the story. When Attorney- 
General Murphy finally got into the situa- 
tion, things started to happen.  Ashburn 
is now out and an expensive yacht which 
he used has been disposed of. During the 
controversy Assistant Secretary Johnson is 
reported to have said, "The corporation is 
to be run just like Congress said it would 
—just like a privately owned corporation— 
to sce if water transportation can be profit- 
able." 


Master Showman 


Edward Hungerford, the author who has 
done so much to popularize the railroads 
by his writings, is noted also because of 
his dramatic instinct. To his genius in 
this respect is largely attributed the suc- 
cess of the Fair of the Iron Horse, which 
was held in Halethorpe, Md., for a period 
of three weeks and a day in the fall of 
1927, in connection with the observance of 
the Baltimore & Ohio’s centenary. A mil- 
lion and a quarter people saw this pageant. 
Without question, the most popular single 
feature at the Century of Progress Ex- 
Position in Chicago during 1933 and 1934 
was the transportation pageant, Wings of 
a Century, which was put on under Mr. 
Hungerford’s direction. Again, in 1934, 
Mr. Hungerford scored a hit with The 
Parade of the Years, another transporta- 
tion pageant, at the Great Lakes Exposi- 
tion at Cleveland, Ohio. It was not to be 
wondered at that he was called upon by 
the Eastern Railroad Presidents’ Confer- 
ence to stage Railroads on Parade at the 
New York World's Fair this summer. 
More elaborate than the preceding paz- 
eants, and this time designated as an 
"opera-pageant", it drew total paid admis- 
sions of 1,281,349. Its cast included 200 
actors and 671 performances were given 
The show required a staff of 348 persons. 
50 horses, four oxen, four mules and 2 
locomotives under steam. Like the pre- 
ceding pagcants, it did much to create god 
will for the railroad industry. 
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ANOTHER QUTSTANDIN 


UNIFORM 
CUPOLA OPERATION 
NOW ASSURED 


Automatic cupola control, made 


possible for the first time by the 
Carbon Dioxide Compensator de- 
signed by our Research Department, has resulted 
in the production of more uniform metal and, 
therefore, provides one more valuable aid to our 
aim of making every wheel as good as the best. 


AIR BLAST. 


Carbon Dioxide Compensator for automatically 
regulating cupola operation. This control device 
received first prize in an instrumentation contest 
in which there were 70 entries from the United 


States and foreign countries. 


ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 


ORGANIZED TO ACHIEVE: 
Uniform Specifications 
Uniform Inspection 
Uniform Product 


230 PARK AVENUE, 
NEW YORK, N. Y. 


445 N. SACRAMENTO BLVD., 
CHICAGO, ILL. 
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Equipment Depreciation Orders 


EguiPMENT depreciation rates for six 
railroads, including the Fort Worth & 
Denver City and the Bangor & Aroostook, 
have been prescribed by the Interstate 
Commerce Commission in a new series of 
sub-orders and modifications of previous 
sub-orders in No. 15100, Depreciation 
Charges of Steam Railroad Companies. 
The composite percentages, which are not 
prescribed rates, range from 2.99 per cent 
for the Bangor & Aroostook to 11.17 per 
cent for the Gulf & Northern. 

The Fort Worth & Denver's City com- 
posite percentage of 3.57 is derived from 
prescribed rates as follows: Steam loco- 
motives, 3.13 per cent; freight-train cars, 
4.01 per cent; second-hand gas-electric rail 
motor cars, 7.58 per cent; stainless steel 
passenger-train cars, 3.9 per cent; “second- 
hand Diesel-electric zephyr type stream- 
line train owned by the Burlington-Rock 
Island Railroad Company,” 7.79 per cent; 
“Diesel-electric streamline train owned by 
the Chicago, Burlington & Quincy,” 6.1 per 
cent; all other passenger-train cars, 2.93 
per cent; work equipment, 4.13 per cent; 
miscellaneous equipment, 15.27 per cent. 

The above-mentioned Bangor & Aroos- 
took composite percentage of 2.99 is de- 
rived from prescribed rates as follows: 
Steam locomotives, 2.86 per cent; all-steel 
freight-train cars, 2.75 per cent; all other 
freight-train cars, 3.25 per cent; passenger- 
train cars, 2.39 per cent; work equipment, 
3.38 per cent; miscellaneous equipment, 20 
per cent. 


S. A. L. Exhibit Locomotive 


At a cost of more than $2,000 and five 
days of hard work, the 560,000-Ib., two- 
unit Diesel-electric locomotive built by the 
Electro-Motive Corporation and exhibited 
at the entrance of the General Motors 


building at the New York World's Fair 
since its opening, has been moved to the 
Electro-Motive plant at La Grange, Ill., 
for a full servicing before it is turned over 
to its owner, the Seaboard Air Linc. 
Trees, hot dog stands, lamp posts and other 
obstacles had to be torn down to make pos- 
sible the removal of the huge machine 
from the building to the tracks of the Long 
Island. The locomotive was moved under 
its own power on sections of track which 
were picked up and laid down on a cir- 
cuitous route out of the Fair grounds. 
Once on the Long Island tracks the loco- 
motive was driven to the East River, light- 
ered to Jersey City and sent over the Balti- 
more & Ohio tracks to La Grange. 


. Equipment Purchasing and 
P. Modernization Programs 


Bessemer & Lake Eric.—This company 
has asked the Interstate Commerce Com- 
mission for authority to assume liability 
for $5,700,000 of 214 per cent equipment 
trust certificates, maturing in 10 equal an- 
nual installments of $570,000 on December 
l, in each of the years from 1940 to 1949, 
inclusive. The proceeds will be used as 
part payment for equipment costing a total 
of $7,600,000, and consisting of 1,000 90- 
ton steel hopper cars, 500 50-ton steel gon- 
dola cars, and 500 50-ton steel box cars, 
orders for which were announced in the 
November issue. 

Elgin, Joliet & Eastern.—The E. J. & E. 
has asked the Interstate Commerce Com- 
mission for authority to assume liability 
for $4,250,000 of 2% per cent serial equip- 
ment trust certificates, maturing in 10 equal 
annual installments of $425,000 on Decem- 
ber 1 in each of the years from 1940 to 
1949, inclusive. The proceeds will be used 
as part payment for equipment costing a 
total of $6,000,000, and consisting of eight 


600 h.p. Diesel-electric locomotives, 500 
50-ton steel gondola cars and 1,500 50-ton 
steel hopper cars, some of which equip- 
ment has already been ordered. 

New York Central. — The New York 
Central has placed orders for five Diesel- 
electric switching locomotives of 600 h.p. 
each, with the Electro-Motive Corporation. 
This road's recent purchases of rail, cars 
(reported in the October Railway Me- 
chanical Engineer) and locomotives 
amounts to $14,700,000 and material was 
also purchased at an additional cost of $2,- 
500,000 for use in repairing cars and loco- 
motives in its own shops, which work has 
been underway since last July. 

Northern Pacific—The Northern Pacific 
has asked the Interstate Commerce Com- 
mission to approve a plan whereby the Re- 
construction Finance Corporation would 
purchase $5,000,000 of 234 per cent serial 
equipment trust certificates, maturing in 20 
semi-annual installments of $250,000 be- 
ginning August 1, 1940, and ending August 
1, 1949. The proceeeds would be used in 
part payment of the purchase price of 
equipment costing $5,560,000, which would 
consist of the 1,000 steel-sheathed box cars, 
the 500 gondola cars, the 400 all-steel hop- 
per bottom gondola cars, and the 100 steel 
multiple-service cars, ordered as announced 
in the November issue. 

The Pacific Fruit Express has approved 
a $10,000,000 program for the rebuilding 
of 2,500 refrigerator cars and the repair 
of a number of others during the first six 
months of 1940. The 1939 budget pro- 
vided for the rebuilding of 2,300 cars, 500 
of which remain to be completed before 
the end of the year. In addition, the com- 
pany is building 25 super-giant cars at a 
cost of $150,000. 

Seaboard Air Line.—The Seaboard has 
applied to the Interstate Commerce Com- 
mission for approval of a plan whereby the 
Reconstruction Finance Corporation would 


Special tracks had to be laid to move the Seaboard Air Line Diesel-electric locomotive out from the General Motors exhibit after the closing of 
the New York World’s Fair 
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Hicu Speen Matters 
FOR THE 


SouTHERN Pacific 


SOUTHERN PACIFIC LINES 


The first of twelve high-speed 2-8-8-4 type locomotives recently 
delivered by Lima to the Southern Pacific Company. 


These locomotives will be used by the ar em Pacific Company to 


meet their requirements of high-capacity, high-speed freight and passenger 
service. 


WEIGHTS IN WORKING ORDER, POUNDS 


On Drivers | Eng. Truck Trailer Truck Total Engine | Tender Loaded 


Front Unit 
265,5 Front 48,900 
Reer Unit 48,300 Reer 61,500 689,900 400,700 
265,700 
WHEEL BASE | TRACTIVE EFFORT 
Driving | Engine Eng. & Tender 
Main Cylinders 
124,300 
44'-7" | 66-3” 1127-11 74" 
BOILER | CYLINDERS | DRIVING 
4 WHEEL 
Diameter Pressure Diameter | Stroke | Diameter 
9716” Front 
109 14” Back | 250 Ibs. | 24” | 32” | 6314” 
LIMA ^ 
Ce LIMA LOCOMOTIVE WORKS, INCORPORATED, LIMA, OHIO 
INCORPORATED 
December, 1939 
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aid in financing part of the purchase price 
of equipment costing $2,529,546. The plan 
contemplates the issuance of $2,250,000 of 
three per cent equipment trust certificates, 
Series II, which would mature in 15 equal 
annual installments beginning November 1, 
1940. The equippment involved includes 
700 50-ton all-steel box cars to be pur- 
chased from Pullman-Standard Car Manu- 
facturing Company; 100 50-ton flat cars 
to be built by American Car & Foundry 
Company; and 100 70-ton all-steel hopper 
cars, ordered from Bethlehem Steel Com- 
pany, the orders for which were announced 
in the November issue. 

Texas & Pacific—The T. & P. has 
asked the Interstate Commerce Commis- 
sion for its approval of a plan whereby it 
would assume liability for and sell to the 
Reconstruction Finance Corporation $1,- 
335,000 of three per cent equipment trust 
certificates, maturing in 15 equal annual 
instalments of $89,000. The proceeds will 
be used in part to finance the purchase of 
500 50-ton steel box cars, costing $1,420,- 
610. The order for this equipment was 
announced in the November issue. 


Newly-Designed Passenger Car 
Truck Tested on Milwaukee 


A NEw passenger-car truck designed by 
the mechanical department of the Chicago, 
Milwaukee, St. Paul & Pacific and em- 
bodying a number of departures from con- 
ventional design, was recently tested by 
this road. The new four-wheel truck has 
inboard roller bearings, rotor brakes and 
newly-perfected coil springs and snubbers. 
Other changes include an unusually short 


One of the Milwaukee’s new passenger car trucks, which embody inboard roller bearings and a 
rotor brake, and weighs only 25,000 Ib. per car 


wheel base of 6 ft. and a pneumatic rubber- 
tired generator drive directly from the 
tread of the wheels. The new trucks 
weigh 25,000 Ib. per car, which is 5,000 
Ib. lighter than the trucks now used on the 
Milwaukee's streamlined Hiawathas. The 
rotor brakes have a braking area of 576 
sq. in., as compared with 92 sq. in. for con- 
ventional brake shoes, and it is said the ro- 
tor brake allows a smoother stop with less 
noise from the braking operation. The 
Milwaukee intends to install the new type 
of trucks on its Hiawatha equipment, if 
further tests prove satisfactory. 


Railroads Develop Chemical to 


Prevent Corrosion 


ANNUAL savings of two million dollars 
are expected to result from the develop- 


New Equipment Orders and Inquiries Announced Since 
the Closing of the November Issue 


Locomotive ORDERS 


Road 


Central of Georgia ............. 1 
Chicago, Rock Island & Pacific .. 


Newburgh & South Shore .. 
New York Central ........... 
Panama Railroad, Canal Zone 
Roberval & Saguenay 
Tennessee Central ......... 


Type of Loco. 
600-hp. Diesel-elec. 
5 360-hp. Diesel-elec. 
5 360-hp. Diesel-elec. 
3 1,000-hp. Diesel-elec. 
4 600-hp. Diesel-elec. 
1 1,000-hp. Diesel-elec. 
5 600-hp. Diesel-elec. 
5 Diesel-elec. 

1 -8- 
1 660-hp. Diesel-elec. 


Builder 


Electro-Motive Corp. 
Davenport-Besler Corp. 
Whitcomb Loco. Co. 
Electro-Motive Corp. 
American Loco. Co. 
American Loco. Co. 
Electro-Motive Corp. 
General Elec. Co. 
Canadian Loco. Co., Ltd. 
American Locomotive Co. 


Freicgut-Car ORDERS 


No. 
Road of Cars Type of Car Builder 
Argentine State Railways ....... 200 Tank i i Pullman-Std. Export Corp. 
a n E TT tio oris ate 500 -ton hopper i p 
100 70-ton.goudolas. 1 American Car & Foundry Co. 
n " 500 50-ton box Magor Car Corp. 
Elgin, Joliet & Eastern .......... 500 50-ton gondola Mt. Vernon Car Mfg. Co. 
300 50-ton hopper Ralston Steel Car Co. 
300 50-ton hopper Pullman-Std. Car Mfg. Co. 
: : 300 50-ton hopper Gen. American Trans. Co. 
International Railways of Central 
Afmherica Luciae ores yep 5 Tank Magor Car Corp. 
Newburgh & South Shore ....... 100 50-ton gondola Magor Car Corp. 
Philadelphia Quartz Co. ........ 10 American Car & Foundry Co. 
Phillips Petroleum Co. .......... 1 Tank Gen. American Trans. Co. 
i; 10 Tank American Car & Foundry Co. 
Pittsburgh & West Virginia ..... 5 Caboose Company shops 
Utah Copper Co. swag sizkens cas 100 Ore Pressed Steel Car Co. 
U. S. Navy Dept., Bureau of Sup- 
plies and Accounts ......... Soton fat:  $éé@§ =  ivvipU rix alero 
1 SOtonbox 0 ssec] e armen 
Freicut-Car INQUIRIES 
Lake Terminal scsaassasosxeanes 100-200 70-ton gondola EO LICHE ID EA I y NO 
PassENGER-CAR ORDERS 
No. 
Road of Cars Type of Car Builder 
Companhia dos Caminhos de Ferro 
Portugueseu 17. v Rem ae 28 St. steel pass. Edw. G. Budd Mfg. Co. 
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ment by the railroads of a chemical which 
will inhibit the corrosive effects on equip- 
ment, track and bridges, of brine that drips 
from refrigerator cars, according to the 
Association of American Railroads. De- 
velopment of the chemical resulted from a 
series of tests conducted over a period of 
several years by this Association in co- 
operation with various railroads. 

In an effort to put a stop to this dam- 
age, a series of laboratory tests was insti- 
tuted in order to develop a chemical which 
when added with the salt to the ice in the 
bunkers would neutralize the corrosive ef- 
fects of the brine. After extensive labora- 
tory experiments, the A. A. R. statement 
says, a chemical has been found which 
“gives good promise of inhibiting corro- 
sion without interfering with refrigera- 
tion.” The laboratory tests were conducted 
under the general direction of W. I. Cant- 
ley, mechanical engineer, Mechanical Divi- 
sion, and G. M. Magee, research engineer, 
Engineering Division of the A. A. R. 


TheSteel Industry in Photographs 


Tue United States Steel Corporation has 
published recently a book of 111 photo- 
graphs of unusual size and clarity which 
comprise a pictorial presentation of the 
steel industry. Action “shots” show not 
only the various stages in the manufacture 
of steel and steel products, but as well the 
extraction and transportation of raw ma- 
terials,—iron ore, coal and limestone. Most 
impressive of the scenes are those of Bes- 
semer converters, tapping a blast furnace 
and pouring molten iron into an open 
hearth furnace. 

Of particular interest to railroad men 
will be views of an ore-carrying road be- 
tween the Missabe Iron Range and the 
shores of Lake Superior and an eight-page 
section of the book dealing with steel for 
railroads which contains photographs giv- 
ing complete views of the manufacture oi 
rails, axles and wheels. 


A. A. R. Research Plans Being 
Continued 


A PROGRAM, continuing for the coming 
year a wide range of research activities 
designed to result in further improvements 
in railroad locomotive, car and track con- 
struction and in methods of operation, was 
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means higher maintenance 


ELIMINATE IT WITH 


FRANKLIN 


AUTOMATIC COMPENSATORS AND SNUBBERS 


Franklin Automatic Compensator and Snubber Franklin Automatic Compensator and Snubber 
for Roller Bearing Driving Box application. for Friction Bearing Driving Box application. 


With the hand-adjusted driving box wedge allowance must be made for temperature changes. 
This means that, until such time as the box expands to running speed temperature, the driving 
box pounds, and pounding driving boxes cost money. » » » There is no air gap on a locomotive 
equipped with Franklin Automatic Compensators and Snubbers. A constant, accurate fit is main- 
tained and expansion and contraction due to changes in driving box temperature are taken care 
of automatically. These close tolerances are essential on roller bearing driving box applications. 
» » » Reduce maintenance... protect your driving boxes with Franklin Automatic Compensators 


and Snubbers, and eliminate slack between engine and tender with its twin, the E-2 Radial Buffer. 


The close tolerances essential to efficient Booster operation call for genuine repair parts made by Franklin. 


PPLY COMPANY, 
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December, 1939 e 


adopted by the Association of American 
Railroads at its annual fall meeting in 
Chicago on November 10. Out of this 
work are expected to come still more pow- 
erful, speedier locomotives built without 
increased weight, lighter weight cars with- 
out diminished capacity or strength, better 
tracks and bridges and other improvements 
designed to expedite further the movement 
of freight and passenger traffic with in- 
creased safety and promote savings in op- 
erating costs. 

One of the most important phases of this 
research work will deal with proposed im- 
provements in steam locomotive construc- 
tion in order to increase the speed and 
power without a proportionate increase in 
weight or in the use of fuel. Among the 
matters to be considered will be the devel- 
opment of specifications for a steam loco- 
motive designed to haul a train of approxi- 
mately sixteen standard passenger cars at 
a sustained speed of 100 miles an hour. 
Some road tests in respect to this have al- 
ready been conducted. This study is being 
made under the direction of the mechanical 
engineer of the mechanical division by a 
special committee composed of railroad 
representatives and locomotive builders. 

At the same time, engineers will en- 
deavor to improve further the design and 
service of locomotives and increase the 
standardization of fundamental parts. An- 
other series of tests will deal with refin- 
ing the counterbalancing of the driving 
wheels of locomotives with the weight of 
the driving rods connecting the wheels 
with the cylinders in order to better meet 
present-day operating conditions which re- 


* 

Joseren H. Kuuwns, vice-president in 
charge of Eastern railroad sales of the 
Union Asbestos & Rubber Company, Chi- 
cago, has been placed in charge of all rail- 
road sales; William R. Gillies, vice-pres- 


quire higher speed and in order to reduce 
track maintenance costs. 

The program also proposes that the rail- 
roads, under the auspices of the Associa- 
tion of American Railroads, continue to 
study the question of reducing further, 
by the use of lighter weight metals and 
through welding instead of the use of 
rivets, the weight of freight cars of differ- 
ent types without lessening their capacity 
or strength. A series of road tests to de- 
termine what improvements should be made 
in freight-car trucks in order to make pos- 
sible a still greater increase in freight train 
speeds has just been completed. 

In addition to research work dealing 
with locomotives and cars, the program 
also includes plans for extensive study and 
experiments looking toward a further im- 
provement in track construction, improve- 
ments in various electrical devices, signal- 
ing and other forms of communication; 
packing, handling and storing of freight; 
simplification of stocks; increased stan- 
dardization of parts; reclamation of old 
material and the handling of scrap iron; 
further improvements in safety of. em- 
ployees and passengers; improvements in 
car oil; effect on track maintenance of 
water blown from locomotives; and im- 
proved methods of caring for sick and in- 
jured employees. 

New directors chosen at the fall meeting 
of the association include E. W. Scheer, 
president of the Reading, who takes the 
place of D. J. Kerr, president of the Le- 
high Valley; G. D. Brooke, president of 
the Chesapeake & Ohio, who takes the 
place of C. E. Denney, now president of 


Supply Trade Notes 


sistant vice-president of railroad sales and 
service, with headquarters at Chicago, and 
has been succeeded by J. L. Adams; and 
W. H. Fehrs has been appointed assistant 
to the vice-president in charge of factory 


the Northern Pacific; L. W. Baldwin, 
chief executive officer of the Missouri Pa- 
cific, who takes the place of Ralph Budd, 
president of the Chicago, Burlington & 
Quincy; F. J. Gavin, president of the Great 
Northern, who takes the place of H. A. 
Scandrett, trustee of the Chicago, Mil- 
waukee, St. Paul & Pacific; and A. D. 
McDonald, president of the Southern Pa- 
cific, who takes the place of Daniel Upthe- 
grove, chief executive officer of the. St. 
Louis Southwestern. All other officers 
were reelected. 


Shop Improvements 


The Cleveland, Cincinnati, Chicago & 
St. Louis is having an additional boiler in- 
stalled at the enginehouse at Sharonville, 
Ohio, and stokers are being installed on 
the two old boilers at an estimated cost of 
$30,000. 

The Chicago, Milwaukee, St. Paul & 
Pacific has awarded a contract to Lupin- 
ski, Inc, Milwaukee, Wis., for the con- 
struction of concrete foundations for ex- 
tensions and improvements in the wheel 
foundry and other shop units at the car 
shops in West Milwaukee. The entire cost 
of the project, including new equipment 


to be installed, will be approximately 
$115,000. 
The Chicago & North Western has 


awarded a contract amounting to approxi- 
mately $40,000 to the Anderson Construc- 
tion Company, Council Bluffs, Iowa, for 
the construction of a one-story 90-ft. by 
100-ft. addition to the enginehouse at 
Council Bluffs, which will be used as a 
machine and maintenance shop. 


railroads. In May, 1920, he was elected 
vice-president in charge of Eastern rail- 
road sales for the Union Asbestos & Rub- 
ber Company, which position he has held 
until his recent promotion. 


William H. Gillies 


ident in charge of Western railroad sales, 
has been placed in charge of production, 
engineering and research, with headquar- 
ters at Cicero, Ill; Philip S. Nash, 
Western representative, with headquarters 
at San Francisco, Cal., has been elected as- 
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Joseph H. Kuhns 


operations and management, with head- 
quarters at Cicero, Ill. 

Joseph H. Kuhns entered railway serv- 
ice as a stenographer for the Illinois Cen- 
tral at Chicago, and for several years spe- 


cialized in the sale of rubber products to 
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Philip S. Nash 


William R. Gillies entered railway 
service in 1914 in the mechanical depart- 
ment of the Oregon Short Line and in 1916 
was appointed mechanical engineer. He 
resigned from that position in 1919 to be- 
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ANYTHING 
less than a complete arch 
IS FALSE ECONOMY 


To let the desire for reduced inventory result in a locomotive leaving any round- 
house without a full set of Arch Brick is poor economy. » » » Even a single missing 
Arch Brick will soon waste many times its cost in fuel and in locomotive efficiency. 
» » » To spend the fuel dollar efficiently, every locomotive Arch must be main- 
tained 100%. » » » Be sure your stocks on hand are ample to provide fully for all 


locomotive requirements, so that locomotive efficiency may be maintained. 


There's More to SECURIT Y A RCHES,Than Just Brick 


HARBISON-WALKER 
REFRACTORIES CO. 


AMERICAN ARCH CO. 
INCORPORATED 
60 EAST 42nd STREET, NEW YORK, N. Y. 


Locomotive Combustion. 
Specialists 


| ——————l 
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Refractory Specialists 


come assistant to the president of the 
Union Asbestos & Rubber Company, with 
jurisdiction over the development of prod- 
ucts and sales. In 1922, he was elected 
vice-president in charge of Western rail- 
road sales. 

Philip S. Nash entered railway service 
with the Oregon Short Line in 1911 and 
after holding various positions in the me- 
chanical department, resigned in 1926 to 
become service engineer for the Union As- 
bestos & Rubber Company at Salt Lake 
City, Utah. He held this position until 
1929, when he was transferred to San 
Francisco as Western representative. 


CHanLES E. WILSON, executive vice- 
president, has been elected president and 
Philip D. Reed, assistant to the president, 
has been elected chairman of the board of 
directors of the General Electric Com- 
pany. They will take over their new re- 
sponsibilities January 1, succeeding Gerard 
Swope and Owen D. Young, who will be- 
come honorary president and honorary 
chairman of the board, respectively. Mr. 
Swope and Mr. Young, whose retirement 
becomes effective January 1, have served 
since May 16, 1922, as president and chair- 
man, respectively, of the General Electric 
Company. 

Charles E. Wilson was born in New 
York City on November 18, 1886, and be- 
gan work as an office boy in 1899 with 
Sprague Electric, a former constituent 


C. E. Wilson 


company of General Electric. Since then 
he has served in many capacities, including 
shipping clerk, factory accountant, produc- 
tion manager, and assistant superintendent 
of the factory in 1914. Shortly thereafter 
he was appointed sales manager and in 
1918, following the transfer of the conduit 
business from Sprague to General Electric, 
Mr. Wilson became assistant general su- 
perintendent of the Maspeth, N. Y., and 
New Kensington, Pa, works. In 1923 he 
went to Bridgeport, Conn., as managing 
engineer in charge of the conduit and wire 
business, and two years later was appointed 
assistant manager of its Bridgeport works. 
In June, 1928, he was appointed assistant 
to the vice-president in charge of the mer- 
chandise department and in 1930 was ap- 
pointed manager of the merchandise de- 
partment in charge of engineering, manu- 
facturing and sales. In December of the 
same year he was elected a vice-president 
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of General Electric, and was one of the 
original members of the newly-formed 
appliance sales committee of the company. 
In 1935 he was assigned additional re- 
sponsibilities. Mr. Wilson is chairman of 
the board of the General Electric Contracts 
Corporation; a director of the General 
Electric Company, the Monowatt Electric 
Corporation, Providence, R. I.; the Elec- 
tric Vacuum Cleaner Company, Cleveland, 
Ohio, and of Houses, Inc.; the Edison 
General Electric Appliance Company, Inc., 
Chicago; the Trumbull Electric Manufac- 
turing Company, Plainsville, Conn., and the 
General Electric Supply Corporation, N. Y. 

Philip D. Reed was born at Milwaukee, 
Wis., on November 16, 1899. He received 


P. D. Reed 


his engineering degree from the University 
of Wisconsin in 1921 and his doctor of 
laws from the Fordham University in 1924. 
His first work began while he was still a 
law school student taking evening classes 
at Fordham and, in 1922, before his gradu- 
ation, he became vice-president and patent 
counsel for the Van Heusen Products 
Company, New York. Previous to that he 
was patent solicitor for Pennie, Davis, 
Marvin & Edmonds of New York. He en- 
tered the General Electric Company's em- 
ploy in 1926, as assistant to vice-president 
of the company's law department in New 
York. In 1928 he was transferred to the 
incandescent lamp department, and from 
July 1, 1934, until his appointment as as- 


Owen D. Young 


sistant to the president in December, 1937, 
he was general counsel for the lamp de- 
partment. Mr. Reed is a director of the 


General Electric Company, the General 
Electric Contracts Corporation and of a 
number of other companies. 

Owen D. Young, who was born on Oc- 
tober 27, 1874, at Van Hornesville, N. Y. 
became chairman of the board of the Gen- 
eral Electric Company in May, 1922, hav- 
ing previously been vice-president in charge 
of policy. Mr. Young, who is a lawyer 
by profession, is a director of many large 
companies, including General Motors and 
the National Broadcasting Company. He 
was chairman of the board of Radio Cor- 
poration of America until 1929. His work 
on the Reparations Commission in Paris in 
1923, when he unofficially represented the 
United States along with Gen. Charles G. 
Dawes, resulted in the Dawes Plan, which 
he later, as agent general of Reparations, 
put into actual operation. 

Gerard Swope, who was born in St 
Louis, Mo., December 1, 1872, was a helper 
in the Chicago service shop of the General 
Electric Company in 1893, while still an 
undergraduate at Massachusetts Institute 
of Technology. He was graduated with 
an electrical engineering degree in 1895 
and returned to Chicago to serve in the 
shops of the Western Electric Company. 
After working his way up from there to 
a directorship and vice-presidency of West- 
ern Electric and winning the Distinguished 
Service Medal for his service on the Gen- 
eral Staff of the United States Army in 


Gerard Swope 


1918, Mr. Swope returned to the General 
Electric Company and in 1919 became the 
first president of the International General 
Electric Company. He was subsequently 
manager of the Western Electric office at 
St. Louis, Mo., and Chicago, respectively, 
and general sales manager at New York. 
Mr. Swope became a vice-president and a 
director in 1913, and in 1917 visited the 
Orient, organizing a Chinese Western 
Electric Company and promoting trade in- 
terests and telephone service in Japan. 
He was elected president of the General 
Electric Company in May, 1922, and chair- 
man of the board of International General 
Electric Company in April, 1927. 

G. I. Wricut has been appointed rail- 
road representative, with office in the Com- 
mercial Trust building, Philadelphia, Pa. 
for the Lebanon Steel Foundry, Lebanon. 
Pa. Mr. Wright has previously served 
with the Southern Pacific, Illinois Central. 
and with the Reading and Central Rail- 
road of New Jersey, as chief electrical en- 


Railway Mechanical Engineer 
DECEMBER, 1939 


gineer. From 1936 to 1938, he was man- 
ager of the transportation department of 
the Westinghouse Electric & Manufactur- 
ing Co., East Pittsburgh, Pa. He has also 
served as chairman of the Electrical Sec- 
tion of the American Railroad Associa- 
tion; also of the Transportation Commit- 
tee of the American Institute of Electrical 
Engineers and of the Manufacturers Ad- 
visory Committee of American Transit 
Association. During the World War, he 
was an assistant engineer officer of the 
Cruiser, U. S. S. Montana, and is a lieu- 
tenant commander, United States Naval 
Reserve Force. 
* 


Waren F. WirsoNw, Pittsburgh district 
manager of the American Steel Foundries, 
Pittsburgh, Pa., has resigned to become 
general manager of sales of the Lebanon 
Steel Foundry, Lebanon, Pa. Mr. Wilson 


Warden F. Wilson 


has been associated with the steel-casting 
industry since his graduation from the Uni- 
versity of Illinois in 1925, when he joined 
the American Steel Foundries as a special 
apprentice at its Indiana Harbor, Ind. 
Works. In 1928, he was appointed night 
superintendent, and a year later became as- 
sistant to the works manager, holding this 
position until his promotion and transfer 
to Pittsburgh, as manager of the Pitts- 
burgh Works. 
* 


D. H. Youwc, vice-president in charge 
of export sales of the American Manganese 
Steel Division of the American Brake Shoe 


General 


Frank E. Moore has been appointed 
general mechanical inspector of the Mis- 
souri-Kansas-Texas, with headquarters at 
Parsons, Kan. 


James J. THompson, assistant road fore- 
man of engines, Norfolk division, of the 
Norfolk & Western, has been transferred 
to Roanoke, Va., as assistant trainmaster, 
Radford division. 


J. B. NzrsH, general master mechanic 
on the Northern Pacific, at Seattle, Wash., 
has been promoted to mechanical superin- 
tendent at St. Paul, succeeding B. P. John- 
son, retired. 
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& Foundry Co., has been appointed di- 
rector of exports, with headquarters at 
New York. 


* 


R. B. NicwHots, sales manager of the 
Bantam Bearings Corporation, South Bend, 
Ind., a subsidiary of the Torrington Com- 
pany, Torrington, Conn., has become also 
secretary, 

* 


FREDERICK J. GRIFFITHS, for the past 
three years president of the Griffiths-Bow- 
man Engineering Company, has been ap- 
pointed executive vice-president in charge 
of the newly-created Alloy-Steel Division 
of the Copperweld Steel Company, Glass- 
port, Pa. Mr. Griffiths served from 1913 
to 1926 with the Central Steel Company in 
positions ranging from general superin- 
tendent to president and general manager. 
From 1926 to 1929, at which time Central 
merged with the Republic Steel Corpora- 
tion, he was chairman of the board of the 
Central Alloy Steel Corporation and then 
to 1931 he was president of the Republic 
Research Corporation and a member of the 
board of the Republic Steel Corporation. 
Subsequently he served as president of the 
Timken Steel & Tube Co., and a member 
of the board of Timken Roller Bearing 
Company. For the past three years, he was 
president of the Griffiths-Bowman Engi- 
neering Company. He is a director in a 
number of other industrial companies. 


* 


J. G. GuAHAM has been appointed man- 
ager of railway sales and C. H. Reymer 
has been appointed railway sales engineer 
for the Oliver Iron & Steel Corporation, 
Pittsburgh, Pa. 

* 


Tur Wuitcoms Locomotive COMPANY 
of Rochelle, Ill., a subsidiary of the Bald- 
win Locomotive works, has appointed the 
following sales representatives: At 120 
Broadway, New York, Edward M. San- 
som, formerly with the Electric Storage 
Battery Company ; at 1010 Pine street, St. 
Louis, Mo., B. L. Beck, formerly with the 
Fate-Root-Heath Company, and at 627 
Railway Exchange building, John R. Heck- 
man, formerly with the Midvale Company. 
These representatives will handle the com- 
plete line of Whitcomb internal combus- 
tion and electric powered locomotives in 


Personal Mention 


B. P. JoHNsoNn, mechanical superinten- 
dent of the Northern Pacific at St. Paul, 
Minn., retired on November 1. Mr. John- 
son was born at Mt. Holly, N. J., on Oc- 
tober 1, 1869, and served a five-year ap- 
prenticeship as machinist in jobbing shops 
at Philadelphia, Pa., and Camden, N. J. 
He entered railway service with the North- 
ern Pacific on December 20, 1888, as an en- 
ginehouse laborer at Glendive, Mont., and 
a year later became a locomotive fireman, 
serving in that capacity and as a locomo- 
tive engineer at Glendive until September 
1, 1903, when he was promoted to road 
foreman of engines at the same point. On 
April 1, 1908, he became master mechanic 
at Glendive, and on January 15, 1916, was 


(Turn to second left-hand page) 


the construction, industrial, and railroad 
fields. 


* 


Hanorp D. Pace, of the engineering de- 
partment of the Waugh Equipment Com- 
pany, New York, has been elected vice- 
president of that company, in charge of 
engineering, with headquarters, as for- 


Harold D. Page 


merly, at New York. Mr. Page, after 
completing a technical high school course 
in Chicago in 1912, worked for a time for 
the Link Belt Company and studied engi- 
neering during evening courses at the Ar- 
mour Institute of Technology. He entered 
the employ of the shops and equipment de- 
partment of the Chicago City Railway 
Company in the same year, remaining in 
that department after the merger of the 
various street railways to become the Chi- 
cago Surface Lines. Mr. Page entered the 
service of the Waugh Equipment Company 
on January 1, 1925, and was transferred to 
New York in 1933. 


Obituary 


Cuartes PascHE, president of the Dav- 
enport- Besler Corporation, Davenport, 
Iowa, died on November 15. 

* 


Kart J. LAMcoor, who served for about 
two years as a member of the sales force 
of Manning, Maxwell & Moore, Inc., New 
York, died on October 29 after a brief ill- 
ness. 


transferred to Seattle, Wash. Mr. John- 
son was promoted to general master me- 
chanic of the lines between Mandan, N. D., 
and Paradise, Mont., with headquarters at 
Livingston, Mont., on June 15, 1923, and 
on March 15, 1928, was appointed mechani- 
cal superintendent of the lines east of Par- 
adise, Mont., with headquarters at St. 
Paul, Minn. In the latter part of 1930 his 
jurisdiction was extended to include the 
lines west of Paradise. 


W. J. Browne, electrical and mechanical 
engineer of the Salt Lake & Utah, at Salt 
Lake City, Utah, has been appointed also 
superintendent of maintenance, power and 
equipment of the Utah Idaho Central, with 
headquarters at Ogden, Utah. 
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EMC DIESELS 


ELECTRO-Moriv 


SUBSIDIARY OF GENERAL MOTO 


GENERAL MOTORS 


EVERY MOVEMENT MUST ‘CLICK’ 


aoe ifs Jersey City terminal the Erie Railroad handles a goodly portion , 
of New York City's food supply. Daily hundreds of cars must be moved. on 
floats-dnd ferried across the Hudson like clock-work in order to avoid the heavy 
rivér and rail traffic during commuter rush hours. This calls for high terminal 
efficienty where car movements must "click". 


EMC 1000 Hp. Switchers have been assigned to terminal operation at this impor- 
tant waterfront. Unobscured visibility, the characteristic of all EMC “Clear-View” 
type Switchers, and the complete absence of smoke and steam speed up yard 
movements and add materially to faster and safer operation at all times. 


Performance records of over 300 EMC Diesel Switchers covering two million 
service hours prove an availability average oí 95 per cent. In addition to main- 
taining this high serviceability, EMC Switchers are reducing locomotive costs 
from 50 to 75 per cent and frequently save $1,000.00 per month above carrying 
and amortization charges. . 


CORPORATION 


LA GRANGE TILEPEILINCOIS, U. S. A. 


O. K. Woops, fuel engineer of the east- 
ern district of the Union Pacific, with 
headquarters at Omaha, Neb., has been ap- 
pointed special representative of the vice- 
president in charge of operation, with the 
same headquarters. This newly-created po- 
sition will include the duties of fuel engi- 
neer and road foreman of engines. 


JosepH H. Becker, who has been ap- 
pointed assistant to superintendent of mo- 
tive power of the Chicago Great Western, 
with headquarters at Oelwein, as an- 
nounced in the November issue, was born 
on December 5, 1888, at St. Paul, Minn. 
He attended the Oelwein public school and 
took a course in mechanical engineering at 
Iowa State College. He entered the serv- 
ice of the Chicago Great Western in June, 
1906, becoming a machinist apprentice on 
August 1 of that year. He subsequently 
served as a machinist, draftsman, assistant 
machine shop foreman, gas engine foreman, 
efficiency engineer and apprentice instruc- 
tor, production supervisor, and assistant 
mechanical engineer. He became general 
locomotive and boiler inspector on Octo- 
ber 10, 1936, and master mechanic at Oel- 
wein on May 1, 1938. 


Master Mechanics and 
Road Foremen 


W. R. Jackson has been appointed as- 
sistant road foreman of engines, of the 
Radford division of the Norfolk & West- 


ern. 


ALEXANDER Peers, master mechanic, 
Quebec district, Canadian Pacific, with 
headquarters at Montreal, Que, has re- 
tired under the company's pension rules. 


A. N. GosNELL has been appointed mas- 
ter mechanic of the Oklahoma Railway, 
with headquarters at Oklahoma City., 
Okla., succeeding W. E. Voss. 


W. D. Nzrsow, general foreman of the 
Louisville & Nashville at Montgomery, 
Ala., has been appointed assistant master 
mechanic, South Louisville (Ky.) shops. 


ASHBURN Oliver, assistant road fore- 
man of engines of the Radford division of 
the Norfolk & Western, has been appointed 
assistant road foreman of engines, Nor- 
folk division, with headquarters at Crewe, 
Va. 


R. V. CARLETON, division master me- 
chanic, Ontario district, Canadian Pacific, 
at Toronto, Ont., has been appointed mas- 
ter mechanic of the Quebec district, with 
headquarters at Montreal, Que. 


Shop and Enginehouse 


I. H. Doy te, assistant enginehouse fore- 
man of the Norfolk & Western at Shaffers 
Crossing, Roanoke, Va., has been promoted 
to the position of night enginehouse fore- 
man at Roanoke. 


F. W. Scuuttz, shop superintendent on 
the Atchison, Topeka & Santa Fe at West 
Wichita, Kan., has retired, and the posi- 
tion of shop superintendent at Wichita 
has been abolished. 
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Purchasing and Stores 


CrAnE R. HorMEs has been appointed 
general storekeeper oí the Atchison, To- 
peka & Santa Fe system, with headquarters 
at Topeka, Kan. Mr. Holmes was born in 
DeKalb County, Ilt., and attended Oberlin 
College. Following a short period of serv- 
ice in the freight department of the Chi- 


Clare R. Holmes 


cago, Burlington & Quincy at Chicago, he 
entered the service of the Santa Fe on 
January 2, 1910, in the stores department at 
San Bernardino, Cal He served in vari- 
ous capacities until early in 1917, when 
he became division storekeeper at Rich- 
mond, Cal. In 1919 he returned to San 
Bernardino as chief clerk to the district 
storekeeper, and on January 1, 1938, was 
promoted to district storekeeper of the 
Coast lines, with headquarters at San Ber- 
nardino, the position he held until his recent 
promotion. 

Everett B. Leso has been appointed 
purchasing agent of the Fort Dodge, Des 
Moines & Southern, with headquarters at 
Boone, Iowa, succeeding J. E. Wenzel, 
who has retired. 

Harry J. BLUM, assistant general store- 
keeper of the Missouri-Kansas-Texas, at 
Parsons, Kan. has been appointed general 
storekeeper, with headquarters at Parsons. 
Mr. Blum was born at Galesburg, Ill., and 


Harry J. Blum 


attended high school and Business Institute. 
He entered railway service in 1899 on the 
Chicago, Burlington & Quincy at Gales- 
burg and was transferred as a clerk to 
West Burlington, Ia., in 1905. In 1906 he 


became chief clerk to the storekeeper at 
Hannibal, Mo., and in 1907 left the Bur- 
lington to become a traveling accountant 
for the Missouri Pacific at St. Louis, Mo. 
Mr. Blum was promoted to district store- 
keeper at St. Louis in 1908, and in 1913 
he became associated with the Terminal 
Railroad Association of St. Louis, serving 
in various capacities until 1915, when he 
joined the Katy as district storekeeper at 
Sedalia, Mo. In 1917, he was transferred 
to Parsons, Kan., and in 1937 was pro- 
moted to assistant general storekeeper. 

R. M. NzrsoN, purchasing agent of the 
Chesapeake & Ohio, at Cleveland, Ohio, 
has been appointed to fill the newly created 
position of general purchasing agent oí 
the C. &. O., the New York, Chicago & 
St. Louis (Nickel Plate), and the Pere 
Marquette, with headquarters at Cleveland. 


Horace E. Rav, who retired on Novem- 
ber 1 as general storekeeper of the Atchi- 
son, Topeka & Santa Fe system, with 
headquarters at Topeka, Kan., was born 
in Shepherdstown, W. Va., on May 18, 
1871, and was graduated in 1890 from Wit- 
tenberg College at Springfield, Ohio. He 


Horace E. Ray 


entered railway service in August, 1890, at 
St. Joseph, Mo., with the St. Joseph Ter- 
minal Company, which was operated jointly 
by the Santa Fe and the St. Joseph & 
Grand Island (now part of the Union Pa- 
cific). In December, 1892, Mr. Ray en- 
tered the service of the Santa Fe in the 
stores department at Topeka, and in 
March, 1903, was promoted to assistant to 
the general storekeeper. Four months later 
he was advanced to storekeeper at To- 
peka and in June, 1909, became storekeeper 
of the Coast lines, with headquarters at 
San Bernardino, Cal. In September, 1914, 
he was appointed general storekeeper of the 
system, with headquarters at Topeka. In 
1921-22 Mr. Ray served as chairman of 
the Purchases and Stores division of the 
Association of American Railroads. He has 
since served on the general and advisory 
committees and other subject committees. 


Obituary 


E. V. Fox, night enginehouse foreman 
of the Norfolk & Western at Shaffers 
Crossing, Roanoke, Va., died in an auto- 
mobile accident on October 10. 

Frank W. Ho1t, purchasing agent of 
the Erie, with headquarters at Cleveland, 
Ohio, died in that city on November ll. 
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YOU CAN 


FOR YOUR ROAD 
WASHING STREAMLINERS THE SAFE, 
LOW-COST OAKITE WAY 


Is the removal of road dirt, oil film, soot and other deposits from Ail 
your streamliners a troublesome, time-consuming job? Does it cost 

too much? Are painted surfaces being affected by cleaning materials 
you use? 


Then why not profit by the experience of other roads... roads whose OAKITE CLEANING 
CAN MAKE THESE JOBS 


EASIER FOR YOU 


streamliners today are being washed with complete SAFETY to 
SURFACES with specially designed Oakite materials that clean quickly 


and with a minimum of manual effort. And not only are they enjoying Stripping paint from locomotive 


the advantages of a satisfactory job but cost of doing the work on a tanks, coaches 


material and time basis is attractively low. 
Removing rust or scale from 


Put Your Streamliner Washing Up To Us! Diesel engine water jackets 
At your convenience and without any obligation on your part, we oA 


are ready to prove to you that the dependable Oakite materials Steam cleaning running gear 


recommended for washing streamliners are safe and economical. 
Arrange to make a test so that you can see with your own eyes the Cleaning air compressors 


increased efficiency and improve- 


¢ R 1 tot 
ments that are possible on this work. ki aides from diving 
box lubricators 


Write us today and let us submit 


complete dota. 


OAKITE 
RAILWAY SERVICE DIVISION 


OAKITE PRODUCTS, INC. 46 Thames St. NEW YORK, N 
Representatives in All Principal Cities of the U. S. 


December, 1939 3 


@ Republic Double Strength Steels are low-cost, low-alloy steel 
— yet they stand high in the respect of designers and builders of 
railway equipment, for these reasons: . T 


Because they permit new cost-saving methods of construction and 
are the easiest to fabricate of the high tensile steels. 


Because they cut dead-weight, lower hauling costs, and afford an 
Opportunity for greater pay load when carrying heavy materials. | 


Because they stand hard use and abuse, and reduce mainte- 


nance costs. 


Because the alloy content makes these materials more corrosion- 
and abrasion-resistant than ordinary steels, resulting in longer life 
of equipment. 


Added together, these reasons make for more economical building 
and operation. May we send you technical literature? 


REPUBLIC STEEL CORPORATION 


GENERAL OFFICES: CLEVELAND, OHIO e ALLOY STEEL DIVISION: MASSILLON, OHIO 


BERGER MANUFACTURING DIVISION * NILES STEEL PRODUCTS DIVISION * STEEL AND TUBES DIVISION 
TRUSCON STEEL COMPANY * UNION DRAWN STEEL DIVISION 
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BULLARD CUT MASTER 
for Railroad Work 


PPROPRIATIONS for new units may be lean and a trifle hard to 


obtain but, this condition only serves to make the supervisors more 


alert to the possibilities offered by modern equipment. 


To prove this and the fact that the railroads aren't behind the times where 
SAVINGS can be made: One of the first inquiries for the new CUT 
MASTER V. T. L. came from a leading railroad within a few days after the 
initial announcement. Specifications showed that this new BULLARD 


unit will meet every new anticipated production requirement. 


The CUT MASTER V. T. L. is manufactured in five different sizes, i.e. 
30'-36''—49"—-54" and 64". The well balanced design permits the choice 
of six different head combinations—one of which is bound to suit your 
particular requirements. Be sure to keep this unit in mind when making 


out your next machine tool requisition. 


RIDGEPORT, CONNECTICU 


rm DEVELOPMENT OF THE BRAKE SHOE has been 


gradual and constant from its earliest days when wood and even, in some 


instances, stone were utilized. 


As early as 1889, the first Brake Shoe Testing Machine was being used to 
help solve the braking needs of that day, and at the turn of the century, 
the all important Diamond-S method of reinforcement for car shoes was 
developed. Brake shoes of this construction were soon widely used for 
passenger car and tender service, and later were adopted by the Associa- 
tion of American Railroads as Standard for Interchange in freight, pas- 


senger car and tender service. 


A later improvement —the Duplane reinforcement for freight car shoes — 


minimizes premature breakage and is already making substantial savings. 


Driver shoes, too, passed through an evolution in which problems of con- 
struction, attachment and reinforcement were studied and solved. This 
culminated in the Samson Driver Shoe, which constitutes one of the most 


important improvements ever made in Brake Shoes. 


All of this development, while gradual, has been sure, and the braking 


problems of the day have been met as they arose. 


Our new brake shoe testing machine, which is capable of duplicating 
speeds and axle loads well in excess of any conditions yet encountered in 
service, and our highly modernized chemical and metallurgical labora- 
tories together with nearly half a century of experience give us the means 
to anticipate and solve the braking problems of the future. The design 
and construction of our brake shoes will continue to exceed past stand- 


ards in the same degree to which the trains which use them will excel 


their predecessors. 
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SAVINGS 
ON FRAME BOLTS 


TUS statement refers to general áverage performance of new JONES & 
LAMSON Turret Lathes installed in many railroad shops. 


Proof? Plenty of it. For example, the above illustrated unit not only dis- 
placed two old turret lathes on the frame bolt job, but also has played a big 
part in reducing general locomotive maintenance costs by providing new 
standards of taper precision. 


Drive fits for bolts produced on this unit have been reduced to ls" and 3%” 
and the men on the floor have a job socking 'em home. Naturally, the perfect 
taper fits prevent the working of frames and expensive consequences. 


Production time for 1” tapered frame bolts 814” long with a 2” thread is 
exactly three and one-half minutes per bolt. 


Frame bolts are, of course, only one of the many railroad shop jobs which are 
machined for less cost on JONES & LAMSON Turret Lathes. It will pay you 


to investigate. 
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JONES & LAMSON MACHINE COMPANY - 


SPRINGFIELD, VERMONT 


Revolving Dies and Die Chasers. 


Manufacturers of Saddle and Ram Type Universal Turret Lathes, Fay Automatic Lathes, Double End) 
Milling and Centering Machines, Automatic Thread Grinding Machines, Comparators, Tangent and | 
Radial, Stationary aad. l 7) 
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Repeatedly, 


P 


When the Henry Vogt Machine Company \ 
built this 200 Ibs. pressure, 300 h. p.,four- | 
drum bent tube boiler for A. Finkl and T b ! x i ; 
Sons Company, Chicago, Ill., they used ` ie P Nu LN e ! 3 Í ES 0 
ELECTRUNITE Boiler Tubes. 
Time after time, boiler manufacturers ] - Vy TETRIS 
and users choose ELECTRUNITE for new ny emai = iil =e 
boilers and for retubing old ones. They 
have found that ELECTRUNITE Tubes, 
through their consistent uniformity, duc- 
tility, scale-free surface and freedom from 
hidden defects, reduce installation costs 
and insure safety and long, trouble-free 
service life. 
Avail yourself of the advantages of 
these modern tubes to improve YOUR 
heat transfer equipment. Write us for 
the full story on what ELECTRUNITE 
can do for you. 


== FOR Mos 
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Meyre Saving Money in 


ALL TYPES of FREIGHT SERVICE 


Under the Following Types 


OF FREIGHT EQUIPMENT STABILIZED TRUCKS 


BOX BALLAST 


REFRIGERATOR aye With or Without Spring Plank 


GONDOLA FURNITURE 9 Reduce Lading Damage Claims 


AUTOMOBILE TANK e 
HOPPER CÁBOOSE Reduce Track and Car Maintenance 


And TENDER TRUCKS Expense 
9 Eliminate Spring Breakage 


9 Eliminate Looseness and Wear 
Between Bolsters and Columns 
@Assure Years of Satisfactory Service 
@ A SAFE Truck in High-Speed Trains 
Why not specify the truck that will 
SAVE YOU MORE FOR 
MORE YEARS ? 


STANDARD CAR TRUCK COMPANY 


332 SOUTH MICHIGAN AVENUE CHICAGO, ILLINOIS 
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S is only relative. Take the LeBlond line 
of lathes, for example. The smallest LeBlond— 
the 10" Regal bench lathe—although it meas- 
ures 45 inches overall, and weighs 500 pounds— 


can ride on the carriage of the largest LeBlond 
—the 42" heavy duty engine lathe. 


Yov'll find in the LeBlond line a wide variety 
of swing sizes, one for every turning require- 
ment. But you'll find only one standard for 
micrometer accuracy and cost-downing perform- 
ance—the same high standard that has engi- 
neered and built the thousands of LeBlonds 
now in operation all over the world. 


THE R. K. LEBLOND MACHINE TOOL CO. 
CINCINNATI, OHIO 


"y 
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AS ONE SPECIALIST 
TO ANOTHER 


A 


SEIT 


Yov ARE a specialist in heavy machinery. You couldn't suddenly 
start to repair watches instead of railway equipment in your shop, 
any more than you could move a skilled lathe hand to the foundry 


and expect him to do expert work. You know your job and do it well. 


Our job is cleaning. WYANDOTTE Technicians and Service 
Representatives have qualified as experts in metal cleaning through 
practical experience. And our products are designed the same way 


—to do a special job and do it well. 


As one specialist to another, we invite you to bring your tough 
cleaning jobs to us. We have the products and we have the men who 


know they can be used efficiently and economically. Personal service 


is always available to you — without obligation, naturally. 


THE J-B-FORD SALES CO: 


WYAND OTT E MICHIGAnhn 


SERVICE REPRESENTATIVES In 88 CITIES 


RAILWAY MECHANICAL ENGINEER 


A Child 
can’t weld 


-...BUT HE CAN MAINTAIN 
A STEADY ARC WITH THE 


New 


WILSON “HORNET” 


Set the sturdy hand control on the new 
Wilson Welder and even a child can 
maintain a steady arc. Once the new 
Wilson ‘‘Hornet’’ control has been set, 
the operator can concentrate on his 
welding job. It is unnecessary for the 
operator to stop work to readjust the 
control because variations in the internal 


temperature of the machine have no 
material effect on current output. The 
complete story of this modern new weld- 
ing generator will interest you. Write for 
your copy of the new bulletin on the 
Wilson ''Hornet"' the latest of the Wilson 
line of ‘‘machines that make the arc 


behave.” *TRADE MARK 


WRITE FOR 
YOUR COPY 


of the new Wilson 
“Hornet” bulletin fea- 
turing the newest of... 
“the machines that 
make the arc behave.” 


WILSON WELDER 


and METALS CO., INC. 
General Offices: 60 East 42nd Street, New York, N. Y. 


DISTRIBUTED THROUGH AIR REDUCTION SALES COMPANY’S DISTRICT OFFICES IN PRINCIPAL CITIES 
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Order from Your Nearest 
Distributor as Listed Below: 


IN THE UNITED STATES 
"RPM" DELO: 

The California Company (Montana only) 
Humble Oil & Refining Company 
Standard Oil Company (Indiana) 
Standard Oil Company (Nebraska) 

Standard Oil Company of California 
Standard Oil Company of Texas 
Utah Oil Refining Company 
Diol “RPM” DELO: 

The Carter Oil Company, Tulsa, Oklahoma 
Colonial Beacon Oil Company 
Standard Oil Company of Louisiana 
Standard Oil Company of New Jersey 
Standard Oil Company of Pennsylvania 
Kyso "RPM" DELO: 

Standard Oil Company (Inc.in Kentucky) 
Signal "RPM" DELO 
Signal Oil Company 
Sohio "RPM" DELO: 

The Standard Oil Company (Ohio) 

IN CANADA AND NEWFOUNDLAND 

“RPM” DELO 

Imperial Oil Limited 

IN BRITISH COLUMBIA AND ALBERTA 

“RPM” DELO: 
Standard Oil Company of 
British Columbia Limited 
THROUGHOUT THE WORLD 


“RPM” DELO is available through dis- 
tributors in more than 100 countries. 


CASE TRACTORS are great per- 
formers—have been for 47 years. 
So when New "RPM" DELO 
comes through extensive factory 
tests with the verdict — 


“Satisfactory for Case Tractors 
operating on any fuel from gasoline 
to tractor fuel or distillate” — 


This means it delivers cost- 


Imperia 


cutting, life-lengthening, profit- 
raising lubrication! Results of 
J. I. Case Company tests show: 
Combustion chambers free of car- 
bon deposits — meaning cooler, 
smoother, sweeter-running en- 
gines! All rings free in the piston 
grooves. Blow-by and engine 
wear minimized—full-power per- 
formance assured. Unfailing pro- 
tection! Longer engine life! 


Profit by New "RPM" DELO 
in your equipment—in stationary, 
automotive, or marine service. It 
ends ring sticking. It's safe for all 
types of bearings. 


New “RPM” Diesel Engine Lubricat- 
ing Oil now available everywhere 
in the gray barrel with the blue head 
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ONE 


ALWAYS 
STANDS 
OUT 


S much of a star in its field as the high scoring 

basketball player is in his, GARLOCK 777 
Rubber and Duck Spiral Packing gives out- 
standing service against hot or cold water and low 
pressure steam. If formed rings are desired specify 
GARLOCK 333. 


THE GARLOCK PACKING CO., PALMYRA, N. Y. 
In Canada: The Garlock Packing Co. of Canada Ltd., Montreal, Que. 


GARLOCK 777 
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BALL JOINTS 
! f 


(Automatically Tight) 


SOLVE Leakage And 


Maintenance Problems 


UTO-TITE Steam Heat Connections and Flex- 
ible Joints have made a big hit in the railroad 
industry. 
Their construction includes a metal to metal bear- 
ing with a composition gasket which is automat- 
ically controlled by the pressure flowing through 
the joints. 


This automatic feature assures positive seal and 


eliminates any possible chance of leaks in service. 
Full capacity flow—ease of flexing and simplicity 
of gasket renewals are other AUTO-TITE features 
which are acclaimed by supervisors of car and 
locomotive maintenance. AUTO-TITE Joints can 
be used anywhere that a flexible connection is 
necessary; for oil, water, steam, air, gasoline, etc., 
on pressures up to 6000 lb. per sq. inch. 


SUPERIOR RAILWAY PRODUCTS CORPORATION, PITTSBURGH, PA. 


Helpful Hand Books 


Air Brake Inspector's Handbook 
By CARL O. GLENN 
Air Brake Engineer; formerly Air 
Brake Supervisor, Chicago, Rock Is- 
land & Pacific Railway Company 

This edition covers all the new air 
brake equipment except the AB 
freight brake. It gives special treat- 
ment to defects, tests and remedies of 
air brake apparatus. 

328 pages, 110 illus., 5 x 7% inches, 

flexible, $3.00 


FREE EXAMINATION COUPON 
Simmons-Boardman Publishing Corporation 
30 Church Street, New York, N. Y. 

Please send me a copy of the book or books checked 
below for Ten Days’ Free Examination. If not satis- 
fied I will return the books. Otherwise I will send 
remittance. 

( ) Air Brake Inspector's Handbook 
( ) United States Safety Appliances 
( ) Locomotive Valve Setting 


Position 


(Books Sent on Approval Only Within U. S. A. 


and Canada) 
R.M.E. 12.39 


United States Safety Appliances 
By H. S. BRAUTIGAM 
Formerly Chief Safety Inspector on the C. M. St. P. & 
Railroad 
A practical manual of safety appliance laws, legal de- 
cisions, and Interstate Commerce Commission Orders 
and Interpretations covering the application of safety 
appliances to the motive power and rolling stock of 
steam railways in the United States. Information has 
also been inserted which, while not part of the Interstate 
Commerce Commission orders, represents practice which 
has been found to meet satisfactorily the intent of the 
law in doubtful cases. 
232 pages, 46 illus., 334 x 534 inches, 
flexible, $.75 


Locomotive Valve Setting 
By JACK BRITTON 
Honorary Retired Member of International Association 
of Machinists, Formerly Apprentice Instructor and 

Valve Setting Specialist 

Jack Britton explains the usually care- 
fully guarded secrets of valve setting. 
In natural sequence, with simple 
drawings and without puzzling mathe- 
matical formula, he shows how to 
grasp and follow most any stunt that 
the practical locomotive shopman may 
run into. 


350 pages, 210 illus., 5 x 734 inches, 
flexible, $3.00 
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Watch Your Boiler Shop Costs Go Down 


E: m m a B [3 7A FF 


Combined 


PRESS BRAKE and 
FLANGING MACHINE 


IT has been a long time since an improvement in shop equipment has 
shown the remarkable savings now being effected by this combination 
300 ton Hydraulic Press and 40 ton Flanger. 

A Class I road's boiler shop foreman said: "It is the best machine ever 
built for the boiler shop. I think you should have named it ‘DO ALL,’ 
as we find it covers our complete range of plate work." 

The illustration at the upper left shows a flue sheet being flanged on the 
40 ton Flanger. After this job is completed the crew can quickly move 
to the Press Brake (lower left) for V-bending, straight flanging, general 
reclamation work; in fact, any type of plate bending required in car and 
locomotive repairs. 

The Press Brake and Flanger can also be operated simultaneously . . . a 
single electric motor furnishes the power. 

Investigate this outstanding development—write for descriptive booklet. 
Also Buildersof Power Punchesand Shears, Bulldozersand Forging Equipment 


BEATTY MACHINE & MFG. CO. 


Hammond Indiana 


MEASURE SPEED 
ve he rotating element | sagst 


RED TOP 
PRESSURE INDICATOR 


RED 


» 


NDICATES slightest pressure 
in brake cylinder so that 
dragging brakes, overheated 
tires, and loosening of tires 
can be avoided. 


To test.—lf red is visible— 
push down. |f it returns to 
visual position immediately, 
the device is functioning 


properly. 


Because they measure speed simply by contact 
"FRAHM" VIBRATING-REED TACHOMETERS 


are the solution to a wide variety of speed-measuring 
problems, as well as for indicating rates of vibration. 
Types for permanent mounting as well as for hand use. 


Write for descriptive Bulletin 1590-R 


JAMES G. BIDDLE CO. 


I211-13 AncH STREET PHILADELPHIA, PA. 


A > 


THE U. S. METALLIC PACKING CO. 


Philadelphia Pennsylvania 
Representative in Canad. 
Joseph Robb & Company, Limite 


la 
d, Montreal 
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PRECISION 
MEASUREMENT 
of TORQUE LOADS 


Wherever closely limited torque application is 
essential, Williams’ new Torque **Measurrench" 
No. S-57 provides the answer in terms of a pre- 
cision tool at moderate price. Although de- 
signed especially for use with Williams’ standard 
**Supersockets"! it can be used with any detach- 
able socket having 1/2" square drive-opening. 


No. S-57 combines new mechanical features 
with unusually rugged construction. Accuracy 
does not depend on delicate gears, levers, or 
dials but upon heavy sections of high-tensile 
steel. Right-hand torque is measured, and the 
wrench action reverses for left-hand turning. 
Williams’ patented construction makes possible 
the unusually short operating swing of only 
1/30 of a full turn. 


Torque loads are measured either by sight 
reading or by sound signal for any desired torque 
to 200 foot-pounds. 


Every part is made of alloy and high-tensile 
steel, accurately machined and scientifically 
heat-treatéd.s° Finished in chrome-plate with 
*satin" chrome handle. Over-all length, 1915". 
Every Torque **Measurrench" is fully guaran- 
teed. See your jobber. Ask for free literature. 


J. H. WILLIAMS & CO. 
225 Lafayette St., New York, N. Y. 


HEADQUARTERS FOR 


pine! v — ee eee o | oe 
AÑAS V 


EvE BOLTS 


a 


GET TOGETHER DEPARTMENT 


FOR SALE 


FREIGHT CAR TRUCK FRAMES—70-Ton Capacity 


5314 c/s NEW unused USRA 1411 full “U” Andrews 
30% c/s NEW unused box Truck BOLSTERS for same 
Also 39, 40, and 50-ton other "U" Frames and box Bolsters. 
Satisfyingly priced. 
IRON & STEEL PRODUCTS, INC. 
13486 S. Brainard Ave. . Chicago, Ill. 
“Anything containing IRON or STEEL” 


COVERED HOPPER CARS, 50-TON 


With Hatchway Roof and Bottom Discharge 
1528 cu. ft. Unusual condition 
Price very reasonable 
All other types of Freight Cars, too 


IRON & STEEL PRODUCTS, INC. 


Chicago (Hegewisch Sta.) Illinois 


POSITION OPEN 


An Assistant Chief Engineer for a concerh manufacturing loco- 
motive type boilers. Applicant must have a thorough knowledge 
of welding for high pressure boilers. Salary depends. Address 
Box 216, RAILWAY MECHANICAL ENGINEER, 30 Church 
Street, New York City. 


Classified Advertisements — Help and 


Situation Wanted advertisements appear- 


- T rl 1] 
ing in the “Get Together Department," 


10c a word an insertion. Minimum charge 


s 4 


cun a a a a 
$2.00 for each insertion. For Sale Adver- 
ee E NE E SE R ee a ee 


tisements $10.00 a column inch. " Any 


- <= . 
number of inches may be used. Copy 


must be in this office by the 10th of each 
RE 
month preceding to insure insertion in the 


issue. 
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The NEW WOODS 


ANTI-FRICTION 


SIDE BEARING 


Designed to provide durability in excess of 
service needs, and maximum protection against 
wheel flange and rail head wear. 

The NEW forged steel roller and housing adds 
STRENGTH,—reduces weight. Note the web 
and rim construction and equalized metal sec- 
tions of roller, permitting adequate, uniform 
heat treatment THROUGHOUT. 

For best results, specify WOODS 

Backed by over 40 years success on leading roads 


Write for information 


EDWIN S. WOODS & COMPANY 
4710 W. DIVISION STREET — - — CHICAGO, ILL. 


New Fifth Edition 


Trains, Tracks and Travel 


By T. W. VAN METRE 


Professor of Transportation, Columbia University 


——— a The new edition of this popular book 
X cxs on railroads describes latest practice. 

TRAINS, TRA There are complete new chapters on 
and TRAVEL streamlined trains and additions to 

-i others covering the new developments 
u—À € in air brakes, air conditioning of 
=“ a  Dassenger cars and in high-speed 
eae Diesel and electric locomotives. 
Among the numerous new illustra- 

^ tions are shown the new streamlined 

| trains, 7 in color. This is an excel- 
= lent book for a boy who wants to 

&1 x5 —- know more about railroads and for 


the average reader. 


Contents 
Our Steam Railroads— The Railroad Track—The Steam 
Locomotive—Electric Locomotives; Gasoline and Oil Mo- 
tors—Freight Cars—Passenger Train Cars—Tomorrow's 
Trains Become Today’s—Streamlined from Coast to 
Coast—Passenger Stations and Terminals—The Opera- 
tion of Trains. 


350 pages, 300 illus., 7 x 9% in., cloth, $3.50. 
Sent on 10 Days Approval 


Book Service Department 


SIMMONS-BOARDMAN PUBLISHING CORPORATION 
New York. N. Y. 


30 Church Street 


is E EEE 
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Greater SAFETY 


For a Lower Cost 


HY take chances with ordinary cotters— 
especially since the speeds of all trains 
have been increased? 


Every application on a car, locomotive or any 
other moving vehicle can be made in absolute 
safety with the COOKE Pin and Cotter. 


A couple of taps with a hammer drives the 
COOKE Cotter into place. It is securely locked in 
one operation—and it will 
stay there until removed. 
It is easily and quickly 
applied. You save time. 
money and pro- 
mote maximum 
safety. 
Note: This wedge 
opens, spreads and 
locks the cotter, 
thereby elimi- 
nating vibra- 
tion and wear. 


"SELF OPENING—SELF LOCKING" 


American Railway Products C 
162 Post Road, Darien, Conn. 


PIN and 
COTTER 


o. 


SN 


The National Standard 
for window and vesti- 


TRADE 

P t $ bule curtains and seat 
A antaso e upholstery. Nearly a 
Y MARK half century service tests 
Z The original successful 1 i - 
G Fae Pe gale have established its su 
7 periority. 
7 For Passenger Car, Loco- 
Z : 
Z motive and Bus head- 
Z TRADE re 4 a ; 
7 linings and interior trim. 
A Agasote A homogeneous water- 
Z MARK proof board of great 
Z . e 
Z Available in sizes up to density and tensile 
Z ok strength. It will not 
Z warp, blister nor sep- 
Z arate. 
A 
Z THE PANTASOTE CO., INC. 
Z 250 Park Ave., NEW YORK CITY 
7, 683 Atlantic Ave., BOSTON 3611 Clinton Drive, HOUSTON 
f Monadnock Bldg., SAN FRANCISCO 
VA 
^ Peoples Gas Bldg., CHICAGO 
Railroad and Marine Selling Agents for 
Z PANTASOTE LEATHER CO. AND HOMASOTE CO. 
Z 
GY Passaic, N. J. Trenton, N. J. 
7A 
Z Canadian Representative 
P The Holden Co., Ltd., Montreal, Canada 
Z 
ANANS a EEEE 


Y 


Y 
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THE EDITOR'S DESK 


LOADINGS INCREASE MAINTAINED — 
NET EARNINGS LARGEST SINCE 1930 


Freight car loadings reached their peak this year 
in the week ending October 21, when they 
registered 861,198. This peak was reached one 
week later than in 1938, and three weeks later 


than in 1937. 


These loadings have been reflected in net operat- 


attitude on the part of the general public and 
there seems little reason to question that Con- 
gress will enact some constructive transportation 
legislation reasonably soon after it assembles in 
anuary. This may not add very greatly to the 
net earnings of the railroads, but it promises to 
be a step in the right direction. 


Revenue Freight Car Loadings 
Jul. _ Aug. Sep. Oct. | Wov. Dec. 


1000 Jan. Feb. : Mor. Apr: | May Jun 


700 


Thousand Cars 


400 


ing income, which in October totaled almost 102 
million dollars—the highest in any month since 
October, 1930. For the week ending November 
18 (the latest figures available when this was 
written) loadings were 17.4 per cent above the 
corresponding week in 1938, and 19.6 per cent 
greater than in 1937. 


We can face the new year with considerable con- 
fidence. Business is good, both for consumer 
goods and in the heavy industries, and the pros- 
pects are that it will continue to remain so in this 
country for some time to come. 


Members of Congress have been back home and 
have talked matters over with their constituents. 
The railroads have been enjoying a favorable 


Much may depend on how the Interstate Com- 
merce Commission interprets a more favorable 
attitude on the part of the public and Congress. 
It can go a long way in improving railroad con- 
ditions if it will concern itself less with details of 
small importance and pay more attention to the 
purpose for which it was originally established 
—the fostering of the railroads in the 
public interest. 


It remains for the railroad managements and the 
employees to continue carrying on an aggressive 
campaign of education, in order that the public 
may fully understand the importance of preserv- 
ing private management. We have been witnes- 
sing far too much waste and inefficiency in 
government-operated and controlled projects. 


^ » 
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CANADIAN PACIFTt 


Ne — n c die ae i 
oe ed V ^ eon a R ^ 
a ^ an d — m 


LA i\ C - 
eec —_ - : ' 
= — Jo La 8 tnn ao. 


For a decade, Canadian 
Pacific engines of the Sel- 
kirk type have been oper- 
ated over Rocky Mountain 
divisions, subjecting Nickel 
alloy steel parts to high 
stresses and extremely low 
temperatures. Performance rec- 
ords proved so favorable that 
ten new 2-10-4's were recently or- 
dered from the Montreal Locomo- 
tive Works. The engine alone 
weighs 447,000 pounds —with a trac- 
tive effort, including booster, of 
90,000 pounds— heaviest and most 
powerful in the British Empire. 


C. P " R. relies on NICKEL alloy steels 


Close-up showing main and 
- side rods and main crank 
pins of Nickel alloy steel. 
This high strength material 
lowers weight of reciprocat- 
ing parts, reduces rail 
pound and track mainte- 
nance costs. Boilers in these 
new Canadian Pacific loco- 
motives are also made of 
Nickel alloy steel. You can 
safely lower the cost per 
year of new equipment or 
replacements by specifying 
steels and irons strength- 
ened and toughened with 
Nickel...Consultation on 
your problems involving 
the use of Nickel is invited. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, N. Y. 
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Paid For Itself In Four Month 


N one job alone, required for 
rebuilding of 1800 hopper cars, 
above recently installed 400 series ( 
cinnati All-Steel Press Brake comple! 
refunded the investment in four mon 


At the left is another CINCININATI PRI 
BRAKE working for a railroad. Job ill 
trated—bending end on hopper chi 
Records show that this unit has refunded! 
investment at least four times during 
3 years of service. | 
Every plan for modernization or new! 
construction should include the econom 
which can be effected with Cincinn 
All-Steel Press Brakes. í 

| 


Write for recommendations 
on your job. | 


CINCINNATI SHAPER COMPANY, CINCINNATI, OHIO 


etter Journal Protection 
will prevent delays 


National Journal Boxes with deflecting 

fan, thrust ring and Flexo A.A.R. Lids 
| will prevent dust, snow and water from 
entering the box to contaminate waste 
and oil. 


No more replacements of broken and 
worn dust guards. 


Increased thrust area reduces the number 
of replacements of broken and worn 
bearings. 


Bearings will have longer life because 
waste and oil are kept clean. 


Lower oil consumption. 
Write for Circular No. 5139. 


Inspection of these boxes in service through severe weather con- 
ditions has shown them to be far superior to boxes with conventional 
dust guards. It has been proven that these boxes require repacking 
less frequently. 


NATIONAL MALLEABLE AND STEEL CASTINGS CO. 
General Offices: CLEVELAND. OHIO 


Sales Offices: New York, Philadelphia, Chicago, St. Louis, San Francisco. 
Works: Cleveland, Chicago, Indianapolis, Sharon, Pa., Melrose Park, Ill. 
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Modern 1 3 
Equipped With E == 


BARCO 


FT-2 STEAM-HEAT CONNECTIONS 


LL a RR —— -e> s Above: Showing BAR- 

—— CO Horizontal Steam- 
Fee Heat Connection on the 
new Pennsylvania Rail- 
road diners built by 
American Car & Foun- 
dry Company and Pull- 
man-Standard Car Manu- 


facturing Company. 


Streamline Diners 


recently built for the Pennsylvania Railroad by American Car & 
Foundry and Pullman-Standard, are all equipped with the improved 


FT-2 horizontal steam-heat connection designed for cars having low 
end valve locations. 


BARCO Car Steam-Heat 


Connections have Hardened These new diners, modern in every respect, join a long list of deluxe 
Puy Steel Metal Wearing equipment on American railroads where Barco Products are con- 


tributing materially to safety, comfort and economy. 


Modern super-power and high-speed trains demand extra values 
in locomotive and car specialties. 


BARCO experience, engineering and precision manufacture are com- 
petently providing the added quality required today. 


BARCO MANUFACTURING COMPANY 


1811 W. Winnemac Ave. IÍn-Canadaz Chicago, lllinois 


THE HOLDEN COMPANY, LTD. 


Moncton Toronto Winnipea 


Montreal 
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Obsolescence £xacts Penalties 


Modernism Pays Premiums 


The AB Brake is thoroughly modern in 
structure and functioning. It has the capacity for 
meeting not only today’s established requirement for 
safe train operation, but also the all-time desire for 
economical train operation . . . The effective and 
efficient control that it provides, by virtue of continued 
integrity of performance, is reflected in definite 
savings of ever increasing magnitude as more equip- 
ments go into service. Installation of AB Brakes on 
reconditioned cars is not an expense, but an invest- 


ment that pays handsome premiums. 


WESTINGHOUSE AIR BRAKE COMPANY 
General Office and Works: WILMERDING, PENNA. 
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wo -Pece Hollow 


Installed Throughou: 
Your Best Answer t: 


OMPLETE installations of the 
Two-piece Hollow Flexible As- 


"MK" 
2-piece Assemblage 
One Style of Cap 
One Style of Bolt 


semblage will add years to the life 
of your fireboxes — reduce staybolt 
breakage — lower inspection costs 
— eliminate many of your present 
expensive patch jobs — reduce stock 
inventories and solve the problems 
created by increasing high pressures. 


FLANNERY Borr 


34 RAILWAY MECHANICAL ENGINEER 


Flerible 


ie Entire Firebox 
Al Demands for 


BRIDGEVILLE, 
PENNSYLVANIA 


December, 1939 


QUALITY 
Wins! 


These famous trains and 
many other Streamliners 
are equipped...to obtain 


smooth riding 
longer life and 


The Comet, lower maintenance 
New York, New Haven and Hartford with 
dependable springs = 
of 


VANADIUM STEEL. 


Burlington Zephyrs 


Mercury, New York Central Green Diamond, Illinois Central 


pet 
ye qaan? 
Sor ce 
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no 
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Installing NATIONAL Seamless Boiler Tubes 
in a modern high-power locomotive. Na- 
TIONAL Tubes are consistently high in steel 
quality, wall strength, and workability. 
Every tube is completely annealed, provid- 
ing the necessary softness for easy flaring, 
rolling, and beading. 


... that’s what engineers report about 


NATIONAL SEAMLESS BOILER TUBES 


Y OU don’t have to look very far to 
discover why NATIONAL Seamless 
is such a popular specification for loco- 
motive boiler tubes. Practically any 
experienced railroad boiler maker will 
tell you simply that “They go in faster 
and stay in longer." 

Perhaps you are wondering what 
makes these tubes different from 
others. Here it is in a nutshell: Every 
tube is 100% annealed. Proper an- 
nealing assures just the correct bal- 
ance between strength and ductility. 
In Nationa Seamless Boiler Tubes 


NATIONAL 


USS | 
^) y . -. c - . ». H 
Columbia Steel Company, San Francisco, Pacific Coast Distributors 


December, 1939 


you get the ductility that makes for 
fast, tight installations—plus the high 
physical strength that results in safe, 
trouble-free boilers. 

Making good boiler tubes has long 
been a primary concern of NATIONAL 
Tube. That's why NATIONAL exer- 
cises complete control of all steps in 
the production of boiler tubes—from 
ore to finished product. That’s why 
only finest quality killed open-hearth 
steel goes into their production. That’s 
why every tube is made seamless, 
pierced from solid steel — “Walls 


PITTSBURGH, PA. 


Without Welds.” The piercing pro- 
cess itself is the severest commercial 
test of steel quality ever devised. And 
most important of all, that’s why you 
get consistently fine boiler tubes when 
you specify NATIONAL Seamless. 
Write for complete data on Na- 
TIONAL Seamless Boiler Tubes. Bulle- 
tin No. 12 gives full 
engineering details 
as well as valuable 
tips on good instal- 
lation practice. Send 
today for your copy. 


Fora 9 


TUBE COMPANY 


United States Steel Products Company, New York, Export Distributors 
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The 
NILES 
TOOL WORKS CO. 


PUTNAM 
MACHINE CO. 


Divisions of GENERAL MACHINERY CORPORATION Hamilton, On fixe 
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INCREASED STRENG 
THE WINE RAILWAY APPLIANCE CO. e TOLEDO, O 


A restful, delightful railroad journey! What could oughly modern railroad trains are equipped with 
be sweeter! Slip along mile after mile, hardly aware roller bearings—the majority of them with 
TIMKEN Roller Bearings. It is only a matter of 
time before all cars and locomotives (both passen- 
ger and freight) will be roller bearing equipped. 


of the action of the train! That's the very high 
degree of operating comfort provided by Timken 


Roller Bearings. Timken Bearings make it pos- 
On your next trip, take a Timken Bearing Equipped 
train and discover a completely revolutionized stand- 
Most of the attractive, comfort-providing, thor- ard of comfort! Here's Miles of Smiles for everyone! 


sible for you to enjoy restful Miles of Smiles. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 


TIMKEN 


TAPERED ROLLER BEARINGS 


NOTICE—Look for the trade-mark TIMKEN on 
every bearing, whether buying new equipment, 
or replacing à Timken Bearing in your auto- 
mobile or truck, industrial or farm machinery. 
That trade-mark is your assurance of quality. 


bi . : 
This advertisement appears in the November 18 issue 
The Saturday Evening Post " 


Published monthly by Si - rdr Publis Corpor: 309 N e S 

E ) y Simmons- Boardma i ee 
k TE a OR € n nan pn nt: ning orporation, 1309 Noble treet 
Oftice at Philadelphi Pa., under the act of March 3, 1879. € f 


Subscription price, Philadelphia, Pa. 


$5 00 for ake ee i. Entered as second class matt 
year, U. S. and Canada. Single eve TATA Vou 113 N D 
Š . , No. 12. 


AMERICAN LOCOMOTIVE COMPANY 
30 CHURCH STREET-NEW YORK-N-Y 
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MPRESSOR 


Plan view of Sturtevant Compressor-Condenser Unit, showing very compact construction. Is only 24 inches 
high, 3 feet 4 inches wide, and 8 feet long, including baffles. Compressor is designed for railway applica- 
tion and contains features which insure maximum operating efficiencies at minimum power requirements. 


1. Occupies a minimum of space—24 inches 
high, 3 ft. 4 inches wide, 8 ft. long, includ- 
ing baffles. 


2. Every part readily accessible. For exam- 
ple, radial compressor can be quickly and 
easily taken down and put together again 
with the use of ordinary tools. 


3. Individual compressor cylinders cut-out 
automatically as load decreases, eliminat- 
ing cycling and greatly reducing stops and 
starts. Effects large power saving and as- 
sures much closer temperature control in 
the car. 


4. Individual compressor cylinders also cut- 
in automatically as compressor starts, thus 
affording a no-torque, nearly zero starting 
load—saving power and wear and tear on 
machine. 


5. Equipped with special Sturtevant Axiflo 
pressure fan, which delivers a large 
amount of air at very low horsepower. 


Investigate Sturtevant Air Conditioning Equipment 
— designed to meet today’s exacting railroad re- 
quirements. Whether you require a complete ice 
or electro-mechanical compressor Air Conditioning 
System or merely individual units of equipment... 
Sturtevant can fully satisfy your needs. 


B. F. STURTEVANT CO., Hyde Park, Boston, Mass. 


Branch Offices in 40 Cities 
B. F. Sturtevant Co. of Canada, Limited—Galt, Toronto, Montreal 


VANE 
SYSTEMS 


Sturtevant "Railvane" Units or Systems are used by 37 railroads. 


^ 
^40] 


UNITS OR 


“Railvane” Air Conditioning is protected by 40 issued patents and 


other patents pending. 


THis COMPRESSOR-CONDENSER 


48) FOR 29 YEARS...PIONEERS IN AIR CONDITIONING 
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